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1 Introduction

1.1 Purpose

This document describes the design of the software for CHART Release. This build provides:

e Decision Support — CHART R9 will, on user demand, generate a suggestion of
the best DMS devices and messages to use in response to a traffic event. Nearby
DMSs are included based on proximity rules and the type and severity of the
traffic event, and messages are generated using pre-configured templates which
allow substitution of traffic event parameters into the message.

e Desktop Video: CHART R9 will allow users to display video from cameras and tours in
their web browser windows. Users will be able to display video in a standalone window
or (for controllable cameras) within the Camera Control window. To limit bandwidth
usage, video sessions will be limited in number per operations center, and tracked to
show who is viewing the video for a given camera or tour. A user with sufficient
privileges will be able to remove (end) other users’ video sessions. Non-public Flash
Streaming Servers (SFSs) can be configured and they will not be used by the existing
Block / Unblock Camera to Public command; however, a user will be able to block or
unblock a camera’s stream within any SFS (public or non-public) on an individual basis.

e G4 RTMS: R9 provides support for a new model of TSS, the G4 RTMS by Image
Sensing Systems (ISS) Canada. The G4 RTMS is a newer version of the existing TSS
model, known until now simply as an RTMS, but to be known henceforth as the X3
RTMS. Additionally, R9 provides support for multi-drop deployment of TSSs, that is,
two TSSs sharing the same IP address and TCP port, or sharing the same telephone
number. Starting in R9, CHART will serialize communication between multi-drop TSSs,
so that polling one does not collide with polling the other.

1.2 Objectives

The main objective of this detailed design document is to provide software developers with a
framework in which to implement the requirements identified in the CHART R9 document. A
matrix mapping requirements to the design is presented in Section 11 (Mapping to
Requirements).

1.3 Scope

This design is limited to Release 9 of the CHART. It addresses both the design of the server
components of CHART and the Graphical User Interface (GUI) components of CHART to
support the new features being added. This design does not include designs for components
implemented in earlier releases of the CHART system.
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1.4 Design Process

The design was created by capturing the requirements of the system in UML Use Case diagrams.
Class diagrams were generated showing the high level objects that address the Use Cases.
Sequence diagrams were generated to show how each piece of major functionality will be
achieved. This process was iterative in nature — the creation of sequence diagrams sometimes
caused re-engineering of the class diagrams, and vice versa.

1.5 Design Tools

The work products contained within this design will be extracted from the Tau Unified Modeling
Language (UML) Suite design tool. Within this tool, the design is located in the CHART project,
Release 9, Analysis phase and System Design phase.

1.6 Work Products
The final CHART Release 9 design consists of the following work products:
e Use Case diagrams that capture the requirements of the system

e Human-Machine Interface section which provides descriptions of the screens that are
changing or being added in order to allow the user to perform the described uses.

e UML Class diagrams, showing the software objects which allow the system to
accommodate the uses of the system described in the Use Case diagrams

e UML Sequence diagrams showing how the classes interact to accomplish major
functions of the system

e Requirement Verification Traceability Matrix that shows how this design meets the
documented requirements for this feature

This document incorporates the three features by providing a Use Cases and Detailed Design
section for each feature. For instance, for Decision Support, Use Cases are in Section 4, and
Detailed Design (including Human-Machine Interface, Class Diagrams, and Sequence Diagrams)
are in Section 5. Sections 6 & 7 cover Desktop Video, and so on.
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2 Architecture

The sections below discuss specific elements of the architecture and software components that
are created, changed, or used in CHART Release 9.

2.1 Network/Hardware

CHART Release 9 features do not impact the network or hardware architecture of the CHART
system.

2.2 Software

CHART uses the Common Object Request Broker Architecture (CORBA) as the base
architecture, with custom built software objects made available on the network allowing their
data to be accessed via well defined CORBA interfaces. Communications to remote devices use
the Field Management Server (FMS) architecture. Newer external interfaces such as the User
Management web service, Data Exporter, and GIS service employ a web services architecture
combining an HTTP request/response structure to pass XML messages.

Except where noted in the subsections below, CHART Release 9 features do not impact the
software architecture of the CHART System.

2.2.1 COTS Products

2211 CHART

CHART uses numerous COTS products for both run-time and development. There are no new
products being added in Release 9.

The following table contains existing COTS products that have not changed for CHART Release
9:

Product Name Description

Apache ActiveMQ CHART uses this to connect to RITIS JMS queues

Apache Jakarta Ant CHART uses Apache Jakarta Ant 1.6.5 to build CHART
applications and deployment jars.

Apache Tomcat CHART uses Apache Tomcat 6.0.29 as the GUI web
server.

Apache XML-RPC CHART uses the apache xmlrpc java library 3.1.2

protocol that uses XML over HTTP to implement remote
procedure calls. The video Flash streaming “red button”
(“kill switch”) API uses XML over HTTP remote
procedure calls.

Attention! CC CHART uses Attention! CC Version 2.1 to provide
notification services.
Attention! CC API CHART uses Attention! CC API Version 2.1 to interface
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Product Name

Description

with Attention! CC.

Attention! NS

CHART uses Attention! NS Version 7.0 to provide
notification services.

Bison/Flex

CHART uses Bison and Flex as part of the process of
compiling binary macro files used for performing camera
menu operations on Vicon Surveyor VFT cameras.

bsn.autosuggest

The EORS integration feature uses version 2.1.3 of the
bsn.autosuggest JavaScript code from
brandspankingnew.net. This tool is freely available and
is included as source code in the CHART GUI. It
provides a simple JavaScript tool that can be associated
with a text entry field. When the user types characters in
the field, the tool waits until there has been no typing for
a configurable number of milliseconds (to make sure the
user is done typing) then places an AJAX call to a web
server which can return suggested results that match the
user entered text. The bsn.autosuggest tool then parses
the results (XML or JSON) and displays a Ul element
that shows the user the suggestions and lets them select
one of them by clicking on it. If a suggested element is
selected by the user, a configurable JS method is invoked
to allow the application to use the selected suggestion.

CoreTec Decoder Control

CHART uses a CoreTec supplied decoder control API for
commanding CoreTec decoders.

Dialogic API CHART uses the Dialogic API for sending and receiving
Dual Tone Multi Frequency (DTMF) tones for HAR
communications.

Flex3 SDK The CHART GUI will use the Flex3 SDK, version 3.3 to

provide the Flex compiler, the standard Flex libraries, and
examples for building Flex applications.

GIF89 Encoder

Utility classes that can create .qgif files with optional
animation. This utility is used for the creation of DMS
True Display windows.

JAXB

CHART uses the jaxb java library to automate the tedious
task of hand-coding field-by-field XML translation and
validation for exported data.

JDOM

CHART uses JDOM b7 (beta-7) dated 2001-07-07.
JDOM provides a way to represent an XML document for
easy and efficient reading, manipulation, and writing.

JacORB

CHART uses a compiled, patched version of JacORB
2.3.1. The JacORB source code, including the patched
code, is kept in the CHART source repository.

Java Run-Time (JRE)

CHART uses 1.6.0 21
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Product Name

Description

JavaService

CHART uses JavaService to install the server side Java
software components as Windows services.

JAXEN

CHART uses JAXEN 1.0-beta-8 dated 2002-01-09. The
Jaxen project is a Java XPath Engine. Jaxen is a universal
object model walker, capable of evaluating XPath
expressions across multiple models.

JoeSNMP

CHART uses JoeSNMP version 0.2.6 dated 2001-11-11.
JoeSNMP is a Java based implementation of the SNMP
protocol. CHART uses for commanding iMPath MPEG-
2 decoders and for communications with NTCIP DMSs.

JSON-simple

CHART uses the JSON-simple java library to
encode/decode strings that use JSON (JavaScript Object
Notation).

JTS

CHART uses the Java Topology Suite (JTS) version 1.8.0
for geographical utility classes.

Log4J]

CHART uses the log4J version 1.2.15 for logging
purposes.

NSIS

CHART uses the Nullsoft Scriptable Installation System
(NSIS), version 2.45, as the server side installation
package.

Nuance Text To Speech

For text-to-speech (TTS) conversion CHART usesa TTS
engine that integrates with Microsoft Speech Application
Programming Interface (MSSAPI), version 5.1. CHART
uses Nuance Vocalizer 4.0 with Nuance SAPI 5.1
Integration for Nuance Vocalizer 4.0.

OpenLayers

The Integrated Map feature uses the Open Layers
JavaScript API 2.10 (http://openlayers.org/) in order to
render interactive maps within a web application without
relying on vendor specific software. Open Layers is an
open source product released under a BSD style license
which can be found at
(http://svn.openlayers.org/trunk/openlayers/license.txt).

Oracle

CHART uses Oracle 10.1.0.5 as its database and uses the
Oracle 10G JDBC libraries (ojdbcl.4.jar) for all database
transactions.

O’Reilly Servlet

Provides classes that allow the CHART GUI to handle
file uploads via multi-part form submission.

Prototype Javascript
Library

The CHART GUI uses the Prototype JavaScript library,
version 1.6.1, a cross-browser compatible JavaScript
library provides many features (including easy Ajax
support).
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Product Name

Description

SAXPath

CHART uses SAXPath 1.0-beta-6 dated 2001-09-27.
SAXPath is an event-based API for XPath parsers, that is,
for parsers which parse XPath expressions.

SQLServer JDBC Driver

CHART uses this driver to lookup GIS related data and
also to store Location Aliases in SQL Server databases.

Velocity Template Engine

Provides classes that CHART GUI uses in order to create
dynamic web pages using velocity templates, CHART
uses Velocity version 1.6.1 and tools version 1.4,

Vicon V1500 API

CHART uses a Vicon supplied API for commanding the
ViconV1500 CPU to switch video on the Vicon V1500
switch

2.2.2 Deployment /Interface Compatibility

2.2.21 CHART

2.2.2.1.1 External Interfaces

This section describes the external interfaces being added in Release 9 of the CHART.
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Figure 2-1 CHART and External Interfaces

The external interfaces modified/added for R9 are:

1. The R9 Desktop Video feature changes the Streaming Flash Server configuration settings for
a camera. The CHART Data Exporter will be updated to export the SFS settings per camera,
as described in the CHART Data Exporter Interface Control Document (ICD).

2. For R9, the RTMS icon shown at the top of the diagram can be the original X3 RTMS or the
new G4 RTMS. (Specific models of devices are not shown on this diagram.)

Server and GUI deployment diagrams are shown in the next two figures. There are no changes
to the GUI deployment for R9.
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See Server Deployment Diagram
Operator Workstation GUI Web Server for more details.

Microsoft IS
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% Oracle RDBMS Service

CHART Mapping Application Server

C_——1 GIS Lane Config Service
——

CHART Mapping Service

E———  CHART Export Client Senice
\_'_1

Figure 2-3 R9 GUI Deployment

2.2.2.1.2 Internal Interfaces

This section describes the internal interfaces being added or modified in Release 9 of the
CHART system.

1. The R9 Decision Support feature utilizes the existing GUI interface. The CHART system
IDL has been altered to support the new DecisionSupport functionality:

eDecision Support IDL added

eMessage Template IDL: existing interfaces (used for DMS travel times and toll rate
templates) modified to support Decision Support templates

eTraffic Event Management IDL: minor changes to add decision support functionality

eCommon IDL: added proximity definitions

2. The R9 Desktop Video feature enhances the GUI to support the displaying of video in
users’ browser windows. The CHART system IDL has been altered to support this
functionality:

e Resource Management IDL: changes to support the management of video
sessions

e Camera Control IDL: changes to support non-public Streaming Flash Servers
(SFSs) and added the ability to block / unblock per SFS
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3. The existing GUI interface is changed for the TSS features. The forms that are used to
configure these devices and display details about these devices are changed. These
changes are detailed in the Human Machine Interface section of this document. The
CHART system IDL has been altered to allow the GUI to pass the new configuration
information for the TSSs to the TSS Service for persistence.

2.3 Security

This section describes the security being added or modified in Release 9 of the CHART system.
Unless otherwise noted, features being added for CHART Release 9 do not change security
aspects of the CHART system.

2.4 Data
CHART Release 9 will be tested with the currently fielded Oracle database patches.

2.4.1 Data Storage

The CHART System stores most of its data in an Oracle database. Additionally the Integrated
Map feature adds the ability to store location aliases to the spatial SQL Server database. Some
data is stored in flat files on the CHART servers. Up until R9 TSS traffic data has been written
first to flat files, and then loaded into the archive database once per night. In R9, TSS traffic data
will be written to the live CHART database, and then archived to the archive database
periodically (expected to be every 4 hours).

This section describes all of these types of data.

2.4.1.1 Database

2.4.1.1.1 Database Architecture

Except as noted CHART Release 9 features do not impact the overall architecture of the CHART
database. We will be re-designing the TSS data load, currently is using SQL loader to load the
data, we will be adding one package to load TSS data, directly from live database sites.

2.4.1.1.2 Logical Design

2.4.1.1.2.1 CHART Entity Relationship Diagram (ERD)

CHART Database entity relationship diagrams are shown below in the multiple pages of figures
labeled collectively as one Figure.
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| ARCHIVED DATE: LINK_RAW_DATA ARCHIVED_DATE | ROUTE_TRAVEL TIME EFF TIME: ROUTE TRAVEL TIME TEXT ROUTE TRAVEL TIME EFE TIME
; GET_ROWID: LINK_RAW DATA GET ROWID | ROUTE TRAVEL TIME CALT: ROUTE TRAVEL TIME TEXT.ROUTE TRAVEL TIME CALC
| HOURS BREFORE ARCHVED LWE: LINK_RAW DATAHOURS BREFORE ARCHIVED LVE | ROUTE_TRAVEL TIME REASON CODE: AOUTE TRAVEL TIME TEXT.AOUTE TRAVEL TIME REASON_CODE
HOURS AFTER ARCHNEL: <{ Sysdate - ARCHIVED | DE_CODE: ROUTE TRAVEL TIME TEXT.DE CODE
,mmrzn :ur: nou-r: 'I'H.AVEL nu: n:x'r Ar-x:mr:n DATE
(TR ROUTE D:MOUTE TOLL RATETRAOUTED B 3 HDUHS_EREFDHE_AHCI—WED_'LNE:'ROU'I'E_TFEN"EL_‘I’IIE_'I'ExT.HDUHB_EHEFOHE_AHWNED_I.IVE

! TOLL_RATE EFF TIMET ROUTE TOLL RATETOLL RATE EFF TIME
! TOLL_RATE EXF_TIME: ROUTE TOLL_RATE TOLL_RATE EXF TIME
! TOLL RATE CENTS: ROUTE TOLL RATE TOLL RATE CENTS i
! TOLL_RATE REASOM_CODE: ROUTE TOLL RATETOLL RATE REASON CODE i)
| TOLL_RATE INAPPLICABLE_ IND: ROUTE TOLL RATE TOLL_RATE MNAPFLICAELE IND /!
! D8 _CODE: ACUTE TOLL RATEDE CODE |: L INK D CHARaD) LINK_DATA IMPOAT I0: NUMBER
I
1
|

y HOURS._AFTER_ARCHIVED: {{Sysdata - ARCHWED. -
o SR L R St LESE SMOE DL TA

| ARCHIVED DATE: ROUTE TOLL_RATE ARCHIVED_DATE LINK TRAVEL TME EFF TIME: DATE
| GET_ROWID: ROUTE TOLL_ RATE GET_ROWID LINK TRAVEL TME SECE: NiMae ﬁLHﬁVEL{E[NE EFF_TIME: DATE
HOUHS BHEFDHE AHCEEEW&QOLA‘%TD%_MTEHOURS EREFORE ARCHIVED LWE 35— LINE_TRAVEL TIME SECS: NUMEER(S)

LIHE TH.A\"EL TIME OLI.AL HUMEER{Z)
LIHE_SPEED MPH: RUMBER( 1)

LINK_TRAVEL TIME DUAL: NUMEE!
LINK _TRAVEL TIME TREND: MBS 1
DE_CODE: CHAR1)

ARGHVED DATE: DATE

HOURS BACFORC ARCHIVED LIVE: NUMEER DB—':"”E c:w.n:i]
GET_ROWID: ROWID

__________________________ !
i TR_ROUTE ID: ROUTE_TRAVEL TIME TR _ROUTE_ID I
! ROUTE TFM‘FEL TIME EFF_TIME: ROUTE TRAVEL TIMEROUTE TRAVEL TI“E EFF_TIME !
| BOUTE TRAVEL TIME SECE: ROUTE TRAVEL TIME ROUTE TRAVEL TIME SECS ! HOURS_BREFDRE ARCHWED LIVE- NUMBER
j ROU'[E TFH‘FEL TIHE TREND: HOUTE THM‘EL TIHERQUTE TFDWEL TllE TREND ! GET_ROWID: ROWID
TFH.\‘EL TIME | IHPPLICJBLE IND- FK]LI'[E TRWEL TIIIETFHVEL 'I'IIIE NAPPIJGAELE IND | et

i

1

1

1
1 1
| i
| D8 _CODE: ROUTE TRAVEL TIMEDE CODE i : WPOAT I0- NUMEER LR BAW DATA

E_TRA {| SYSTEM_
1
1

ARCHIVED DATE: DATE

1 ARCHIVED DATE: ROUT WEL TIME ARCHVED DATE | MESTAMF- DATE
1 GET_ROWID: ROUTE wuv:l_ TIME GET_ROWID | EXT SYS MAME: VARCHAR2(35)
1 HOURS_BREFORE_ARCHIVED LWE: ROUTE TRAVEL TIMEHOURS BREFORE ARCHIVED LIVE } DB CODE: CHAR() LINK_DATA [MPOAT ID: NUMBER
: BOURS_AFTER_ARCHNED: = Sysdate - ARCHIVED -~ 1 ARCHVED DATE: DATE EXT_LIMK ID: CHAR()
i et e HOURS_BREFORE_ARCHIVED LIVE: NUMEER LINKC TRAVEL TIME EFF TIME: DATE
WOUTE TRAVEL TME 1 GET_ROWID: ROWID LINK_TRAVEL TIME SECS: NUMBER(S)
LINK_TRAVEL TIME QUAL: NUMEER(Z)
BUi2 DEVICE b, VARCHAR 22 I e
A -_ID: TR_ROUTE ID: CHAR(ZZ) :
DEVICE MAME: VARCHARZ 15) ROUTE TRAVEL TIME EEF TIME: DATE : ARCHIVED DATE- DATE
COMMUNICATION_ MODE: NUMEER ROUTE TRAVEL TIME SECS: NUMBERS e DeTIE o S HOURS BAEFORE ARCHVED LIVE: NUMBER
OPERATIONAL STATUS: NUMEER ROUTE TRAVEL TIME TREND: NUMBER{1) DMS TRAV HOUTE MSG ID- CHAR(Z) _ | GET_ROWID: ROWD
SCHEDULE EMABLED INDICATOR: NUMEER TRAVEL TIME INAFPLICASLE IND: NUMBER 1) TRAF ROUTE ID: CHARE) i
EMADLED DMS TRAV_ ROLTE MSG ID: VARCHARZID | D@ CoDE: CHART) DB_CODE: CHAR() ROUTE TOLL BATE
DMS MESSAGE: VARCHARY 102 ARCHIVED DATE: DATE ARCHIVED DATE: DATE
CMS TRAV ROUTE MSG_STATE: MUMEER HOURS BAEFORE ARCHWED LWE: NUMEER HOURS BREFOAE AACHNED LIVE- NUMBER
DMS_TRAV_ADUTE_MSG_REASON: VARCHARZA000) GET_ACWID: ROWID GET ROWD: ROWID - TR ROUTE ID: CHARIY)
DE_CODE: © : = TOLL_RATE_EFF_TIME: DATE
ARCHIVED_DATE: DATE TOLL RATE EXF TIME- DATE
HOURS BREFDRE_ARCHNED LIVE: NUMBEER TOLL RATE CENTS: NUMBER(S
STAT_LOG_SEQUENCE: NUMBER TR_ROUTE ID: CHARIAZ TOLL RATE REASOM CODE: NUMBER()
: ROUTE TRAVEL TIME EFF TIME: DATE TOLL AATE INAPFLICABLE IMD: NUMEER(H)
ROUTE TRAVEL TIME_CALC: VARCHAR 1000) D2_CODE: CHAR{1)
i ROUTE_TRAVEL TIME REASON CODE: MUMBER(D) ARCHNED DATE: DATE
l DE_CODE: CHARI) HOURS BAEFORE ARCHIVED LWE: NUMEER
I 7OLL_DATA_IMPORT_ID: NUMBER ARCHIVED DATE: DATE GET_ROWID: ROWID
! EXT 53 START ID: VARCHARZ2S) HOURS BREFORE ARCHIVED LIVE: NUMBER
|| EXTSvs END D vARCHARzIS
EXT S5 _ROUTE DESC: VARCHARX {27)
: TOLL RATE EFF TIME: DATE r SYSTEM TIMESTAMP: DATE
TOLL_RATE_EXP_TIME: DATE UsEs LOG_SEGUENCE: NUMBER
TOLL RATE CENTS: NUMBER(S) SYSTEM TMESTAMF: DATE M3 _OEVICE I0- VARCHARRID
DE_CODE: CHAR) OMS DEVICE ID: CHAR|ZZ) Dus TRAV_AOUTE MSG_ID: VARCHAR2(32)
ARCHIVED DATE: DATE DEVICE_ NAME: VARCHARH S DMS_TRAV_ROUTE MSG_TEMPLATE ID: VARCHAR 4000
HOURS BREFORE_ARCHIVED LIVE: NUMBER SCHEDULE CONFIG_FLAG: NUMEER(D DB_CODE: CHAR1) {
GET_ROWID: ROWID D2_CODE: CHAR( 1) ARCHVED DATE: DATE
ARCHNED DATE: DATE HOURS BREFDAE_ARCHIVED LIVE: NUMEER
HOURS BREFORE ARCHIVED LIVE: NUMEER GET_ROWID: ROWID
GET_ROWID: ROWID o
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ORJECT LOCATHIN

“AOBJECT |I0- VARCHARR32)

B

LOCATION TEXT: VARCHARZ 1024
LOCATION DESC OVERRIDDEN: NUMBER] 1}
COUNTY HAME: VARCHARN S0

COI.IH'H’ FIPS_CODE: CHAR(Z)

i‘vu ROLUTE

“SA0UTE ID- CHAR{Z)

COI.IH'H’ CODE: NUMBER(D

USPS ! S'TATE CODE: CHAR(Z)

STATE FULL NMIE VARCHAR222)

STATE FIPS COD

REGION_MAME: vnncmnzcw

ROUTE SPEC_T'YPE: HUMBER 1)

ROUTE FREE FORM TEXT- VARCHAR2(40
ROUTE TYPE: NUMEER(1)

ROUTE_PACFIX: VARCHAR(#0)

ROUTE MUMEER: VAACHAR2{D)

ROUTE SUFFEX: VARCHARZ 101

INT_FEAT T¥PE: KUMBER)

INT_FEAT PROX_TYPE: NUMEER 2

ROAD MAME: VARCHARX

INT_| HOLI'[E SPEC_TYPE: NUMBER 1)

INT HOLI'[E FHEE FORM_TEXT: VARCHAR240
INT_ROUTE TYPE: Nuuumcn
INT_ROAD RAME: HARD(50)
INT_HOLHE_PHEFK.VAHCHARBC‘D]
INT_ROUTE NUMBER: VARCHAR2(10)
INT_ROUTE SUFFDX: VARCHARZ 4

INT_FEAT MILEPOST TYPE: NUMEER(H)
INT_FEAT MILLI MILEPOST DATA: NUMBER(E)
ROADWAY LOC ALIAS PUH MAME: VARCHAR )
ROADWAY LOC ALIAS INT_NAME- VARCHAR2(S0)

MNAME: VARCHAR2(E

MILLI MILES: NUMBER] 6
USER_LOCATIOM_IND: NUMEER(1)
PRIMARY_DEST TEXT: VARCHARX 30
TRAVEL TIME_ENABLED IND- MUMBER 1)
MIN_TRAVEL TME MINS: NUMEER(Z)
MAX_TRAVEL TIME MINS: MUMEERT
MAX_BAD LINKS: NUMEER( 3
ALERT_TRAVEL TIME_MINS: NUMEERT
TRAV_TIME ALERTS ENABLED IND: NUMBER
TRAV 'I'IIIE ALERT | OF‘ CENTER: CHAR{IZ)

TRAV 'I'IIIE NOTIFS ENAELED IND- NUMBER( 1)
3

TRAV_TIME_NOTIF_RECIPIENT: VARCHARZIIS
TOLL RATE EMABLED MD: NUMBER(1)
TOLL RATE EXT_SY¥S NAME: VARCHAR2(25)
TOLL_RATE EXT START ID- VARCHARZ(IS
TOLL_RATE_EXT_EMND ID: VARCHARZ 35)
TOLL RATE EXT DESC: VARCS
TOLL
TOLL_RATE ALEAT_OP CENTER:C
TOLL_RATE NOTIFS_ENABLED IND- NUMEER
TOLL_RATE NOTIF RECIIENT: VARCHARZ 35
D2 _CODE: CHAR()
ARCHNED DATE: DATE

HAR(127)
AATE_ALEATS EMABLED BMD: NUMEER(1)

LHK I]ATA IMPORT_I0: NUMBER

"LINE ID: CHAR(E)
Lnnr TFU.\?EL TIME_EFF_TIME: DATE
LIK_TRAVEL TIME SECS: NUMEER(S)
LIK_TRAVEL TIME_ GUAL: NUMBER(Z
LINK_SPEED MPH: NUMEER]3)
DE_CODE: CHAR1)
ARCHMED DATE- DATE
4 | HOURS BACFORE ARCHIVED LIVE: NUMBER
GET_ROWID: ROWID

SYSTEM_TMESTAMP- DATE

DMS DEVICE |D: CHAR(32)

1) [ DEVICE NAME: VARCHARD(4S)
SCHEDOLE CONEIG_FLAG: NUMEZRD

D2 CODE: CHAR)

ARCHUNED DATE: DATE

LATITUDE UDEG: NUMEER 10
LOMGITUDE_UDEG: NUMBER{10)
GEOLOC_SOURCE_TYPE: MUMBER(Z)
GEOLOC mUHCE DESC: VARCHARZ{IS

<ALNK_ID: CHAR(3D

suow_mu‘lz MAME: NUMEER! 1)
INT ROUTE MAME: NUMEER()

ulHEc’TmN'ooDE‘N BER(D

OBJECT TYPE: NUMBEFN:D

DE_COLE: CHAR(1)

ARCHNED DATE: DATE

INT_FEAT EXIT NUMEER: NUMBEnt:n

INT_FEAT_ EXIT_SUFFX: VAl

NT_FEAT_EXIT_ROAD | Hm: va.nt:—um:m

SEC_INT_FEAT TYPE: NUMESRI{)

SEC_INT_ROUTE SPEC_TYPE: NUMEER 1)

SEC_INT_ROUTE FREE FORM_TEXT- VARCHARZ(50)|

SEC_INT_ROUTE_T¥PE: NUMEER{ 1

SEC_INT_ROAD _MAME: VARCHAR2(50)

SEC_INT_ROUTE PAEFIX: VARCHAR{10)

SEC_INT_ROUTE MUMBER: w.nchmJ

SEC_INT_ROUTE SUFFX: Vi

SEC_INT_FEAT MMLEPOST e NUIIBEHI‘J

SEC_INT_FEAT MILLI MPOST_DATA: NUMEERE)

SEC_INT_FEAT EXT_WUMEER: NUMBER(Z)

SEC INT_FEAT | e SUFFB(_

SEC_INT_FEAT_EX

SHOW_SEC_INT

EXT_S¥S MAME: VAFB:HAH!W]
Exr LINK ID: VARCHAR
MK HAME: VAncHAn:zth
usps_su'rs_ooos CHAR(Z)
STATE FIPS CODE: CHAR(Z)
COUNTY NAME: VARCHARZ(S0)
COUNTY AIPS_CODE: VARCHARZ 3)
ROUTE_SPEC TYPE: NUMBER(1)
ROUTE_FREE_FORM_TEXT: VARCHARR(50)
FIOLITE TYPE: NUHBERUJ
TE PRE CHARXAD)
nou‘r:‘nwu:n unc:—lm:zutﬂ]
ROUTE SUFFDE: VARCHARZ 10}
MILLI_MILES: NUMBERS
START LAT UDEG: NUMBER(S
START LONG_UDEG: Nuuasntm-l
END_LAT_UDEG: NUMEE
END LONG UDEG: qusmn
ROAD MAME: VARCHAR2 100)
DIRECTION_CODE: NUMEER
DE_CODE: CHAR( 1)
ARCHIVED DATE: DATE

DMS DEVICE ID:
DEVICE NAME: VARCHARD(18
COMMUNICATION MODE: NUMBER
OPERATIONAL STATUS: NUMEER
SCHEDULE_ENABLED INDICATOR: NUMEER

“4TR ROUTE I: w.HcHAH:!‘J?J
“S0AT_OHDER NUMEER: NUMBERID

EMABLED DMS TFN.\‘ ROUTE_MSG_ID: VARCHARN 3
DMS MESSAGE CHARZ 1024)

DMES TRV | RCIUTE MISG_STATE: NUMEER

DMS TRAV ROUTE MSG_REASON: VARCHARD 4000
Da CODE: CHAR(1)

ARCHMED DATE- DATE

HOURS BAEFORE ARCHIVED LIVE: NUMEER

STAT | LOG SEQUENCE: NUMEER

GET_ROWID: ROWID

SYSTEM_TIMESTAMP: DATE

M3GS LOG SEQUENCE: NUMEER
DME GEVICE ID: VARCHARY 32

DMS TR&Y ROUTE MSG_ID: VARCHARZ32)

DMS TRAV ROUTE MSG TEMPLATE ID: VARCHARZ 4

COUNTY NAME: VARCHAR{50)
COUNTY FIPS_CODE: CHAR{Z)

COUNTY CODE: NUMEER(D

DIRECTION CODE: NUMEERD
USPS_STATE CODE: CHAR(Z)

STATE FULL MAME: VARCHARZZ)
STATE FIPS CODE: CHAR(Z)

ROUTE SPEC TYPE: NUMBERH)
ROUTE FREE FORM_TEXT: VARCHAR40)
ROUTE TYPE: NUMBER1)

ROUTE PREFIX: VARCHAR2/10)
ROUTE_NUMBER: VARCHARZ{10)

ROUTE SUFFIX: VARCHARZ 10)
AOAD_RAME: VARCHARZS0)

D2 _CODE: CHAR{ 1)

ARCHIVED DATE: DATE

HOURS | EHEFOR-E ARCHVED LIVE: NUMBER
GET | ROWID: ROWID

|

AL_LINK_ID: CHAR(22)
LINK_TRAVEL_TIME_EFF TIME: DATE
LMK TRAVEL TIME SECS: NUMEER(S)
LMK TRAVEL TIME QUAL: NUMEER{Z)
LIMK_TRAVEL TIME TREND: NUMESRI(T)
DE_CODE: CHAR(1)

ARACHIVED DATE- DATE
HOURS BREFORE_ARCHIVED LWE: NUMEER
GET_ROWID: ROWID

HOURS BAEFORE ARCHIVED LIVE: NUMBER
| &ET_mowio: Rowin

LINK SMOOTHED DATA

LINK DATA MPORT I0: NUMBER
EXT_LINK_ID: CHAR(E)
LIMK_TRAVEL_TIME_EFF_TIME: DATE

LMK TRAVEL TIME_SECS: NUMBER(S)
LINK_TRAVEL TIME GUAL: NUMEER(D
LINK_SPEED MPH: NUMEER|Z)

DE_CODE: CHAR( 1)

ARCHWED DATE: DATE

HOURS EREFORE ARCHIVED LIVE: NUMEER
GET_ROWID: ROWID

LINE_DATA IMPORT

IMPDHT I0: NUMBER
WSTEM_TMESTAMP: DATE
MAME: VARCHAR35)

EXT_S |

DE_CODE: CHAR( 1)

ARCHNED DATE: DATE

HOURS BREFORE ARCHIVED LIWE: NUMEER
GET_ROWID: ROWID B

TA_ROUTE ID: CHAR(3Z)
SORT_ORDER_NUMEER: NUMEER(4)
FL_LINK_ID: CHAR 22)

PERCENT: MUMEER3)
MIN_ALLOWED _GUALITY: NUMEER{Z)
DE_TODE: CHAR 1)
ARCHIVED_DATE: DATE

EORIWAT TOCLTRDE FEATE 0

HAME: VARCHARZ{30
USPS_CODE: CHARLZ)
FIPS_CODE: CHAR(A
DESCRIPTION: VARCHARZ 1024

B TRV RONTE WOl WOUVEH SO

SYSTEM_TIMESTAMP: DATE
DMS_DEVICE_ID: CHAR 32)

DMS TRAV_ADUTE MSG ID: CHAR(3Z)
TRAV_ROUTE ID: CHAR(ZZ)
DE_CODE: CHARIT)

ARCHIVED DATE: DATE

GET_ROW ID: ROWID

HOURS_BREFORE_ARCHIVED LIVE: MUMBER

EHART 4 BUSINE PARAMETENE &

DATABASE MAME: VARCHARZ(10)
KEY: VARCHAR2(40)

VALUE: NUMEER{10)

UNITS: VARCHAR2( 10)

REMARKS: VARCHAR2(50)

ABASE MAME: VARCHARX 101
FURGED DATE: DATE
ARCH SYS PROFILE_RECORD: VARCHARR{250)
REMARKS: VARCHARR 100)

F30MS_DEVICE ID: CHAR(3Z)

MS3G_ID: CHAR

TEMPLATE |0x CHAR(3Z)
AUTO_ROW_POSITIONING IND: MUMEER 1)
DE_CODE: CHAR 1)

ARCHIVED DATE: DATE

EXTERNAL EVENT FILTER
ZAULE ID: CHAR 32}
RAULE: VARCHARD 2048

DB_CODE: CHAR)
ARCHIVED DATE: DATE

TRAVEL ROUTE CONSUMER

A_ROUTE ID: CHARZD
'RAT_ORDER_NUMEER: NUMEERZ)

COMSUMER_I0- CHAR{3Z)
PROXY CORSUMER_ID: CHARI
DE_CODE: CHAR )

ARCHIVED DATE: DATE

EXTERNAL OBJECT EXCLUSION
=SEXCLUSION |D: CHAR3Z)

EXTERMAL OBJECT |D: VARCHARZ( 32)
EXTERNAL OBJECT TYPE: NUMBER(Z
EXTERMAL SYSTEM: VARCHARX 35
EXTERNAL AGENCY: VARCHARZ 33
DE_CODE: CHAR(1)

ARCHVED DATE: DATE

s T iy
JFIPS_CODE: CHAR(Y)
JUSPS STATE CODE: CHARID

HAME: VARCHARN S0
CHART MAPPING CODE- CHARS
DESCRIPTION: VARCHARN 024)

MAME: VARCHARY IZ)
US#3 STATE CODE: CHAR(D
DESCRIFTION: VARCHARZ 1024

S DEVICE ID: CHAR{1Z)
ART_MOUA: NUMBERZ)
“SSTART_MIN: NUMEER(2)

END_HOUR: NUMEER(Z)
END_MIM: NUMBERIZ
DE_CODE: CHAR(1)
ARCHNED_DATE: DATE

W&m

<iTR ROUTE ID: CHAR(D)

HSORAT_ onntn NUMEER: NUMEER{1)
ALT DEST TEXT: VARCHAR2(30)
DE_CODE: CHAR( 1)

ARCHIVED DATE: DATE

DMS TRAV _ROUTE MSC
TRM_MSG_ID: CHAR(Z2)
RAVEL_ROUTE ID: CHARYIZ

“3B0AT_ORDER_NUM: NUMEER(Z)

DE_CODE: CHARIT)
ARCHNED_DATE: DATE

DME RELATED ROLUTE

DMS DEVICE ID: C
TRAVEL_ROUTE B: o CH.AH??J
D& CODE: CHAR(1)
ARCHNED DATE: DATE
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CHART_R8 _ERWIN73 -- Archive R9 / C2ARCH3

L EVENT

TEEVENT _ID- CHAR{Z2)

X EVENT RESOERCE

LANE CONFIG ID- CHAR(32)
DE_CODE- VARCHAR 1)

EVENT _CODE- NUMEER!TD

EORS TRACKING NUMEHER: VARCHARR{255)
CEW_CENTER_ID: CHAR{12)
CEW_ORIGINATING CENTER ID: CHAR(Z2)
COUNTY CODE: NUMBER(T)

PRIMARY FLAG- NUMEER{1)

LICENSE PLATE INFO: VARCHAR 52
VEHICLE_INFO: TARCHARA0)

OFFLINE_IND: NUMBER 1)

MAX QUEUE LENGTH: MUMBER(S)
EVENT_STATUS CODE- NUMEER(T
DIRECTION_CODE: NUMBER(Z)
SCENE_CLEARED TMESTAMP: DATE

DELAY CLEARED TIMESTAMP: DATE
CONFIRMED TIMESTAMP: DATE

FALSE ALAAM_IND: NUMBER(1)

EVENT CLOSED DATE: DATE

EVENT OPEN DATE: DATE

SOURCE_CODE: NUMBER(3)

HAZMAT CODE: NUMBER(1)

INCIDENT CODE: NUMBER(Z)

WEATHER_ CLEAMUP MDICATOR: NUMBER(f)
WEATHER_EVACUATION INDHCAT OR: NUMBER )
PAVEMENT CONDITION CODE: NUMBER()
UPDATED_TIMESTAMP: DATE

OTHER DESCRIPTION: VARCHARZED
DESCRIPTICN: VARCHARY 5121
SOURCE_DESCRIFTICN: VARCHARZED)
LOCATION_TEXT: VARCHAR 1024
LANE_STATE_DESCRIPTION- VARCHARS! 1024)
USPS_STATE CODE: CHARLZ)

STATE FIPS CODE: CHAR(D

STATE FULL MAME- VARCHARZ X2
AEGION_MAME: VARCHAR2 32
COUNTY_NAME: VARCHARISN

COUNTY FIPS CODE: CHARITD

AOUTE SPEC TYPE: NUMEER(T)

AOUTE FAEE FOAM TEXT: VARCHARZ{SH
AOUTE_TYPE: HUMEER{{)

AOAD_MAME: VARCHAR3{50

AOUTE PREFT(- VARCHAR 10)
AOUTE_WUMBER: VARCHAR2{10)
AOUTE_SUFFE{: VARCHAR2(S)

AOADWAY LOC ALIAS PUE HAME: VARCHAR 90)
AOADWAY LOC_ ALIAS INT_NAME: VARCHAR/S0)
INT_FEAT TYPE: NUMBER(1)

INT_FEAT FROX_T¥FE: NUMEER(Z

INT FEAT PROX DIST: NUMBER(E)
INT_ROUTE SPET TYPE- NUMBER{)
IHT_ROUTE FREE FORM TEXT: VARCHARZ 50)
INT_ROUTE TYPE: NUMBER(1)

HT HE‘.ulD ua.uE VARCHA R 50)

E_PREFE: VARCHAR 10)
lrr'nou-rrmunsn VARCHARH10)
IHT_ROUTE SUFFE: VARCHARZ()

INT_FEAT MILEPOST TYPE: NUMBER{T)

INT FEAT MILLI MLEPOST DATA NUMEER(S
EVENT_STILL OPEN_AEMINDER TIME: DATE
DISPLAY WEBSITE_ALERT: NUMEER{1)
WEBSITE ALEAT TEXT: VARCHARI000)
LOCATION DESL OVERRIDOEN: NUMBER{1)
DESCRIFTICN_OVERRIDDEN: NUMEER 1)

ALY, DESCRIPTICN: VARCHARZ(EI

LATITUDE UDES: NUMBER(S)

LOMGITUDE UDEG: NUMBER 9}
GEOLOC_SOURCE TYPE: NUMBERLZ)
GEOLOC_SOURCE DESC: VARCHARD{IS)
SHOW ROUTE MAME: NUMBER{{)

SHOW INT ncqurE MAME: NUMBERID

EVENT_ INIT_USER HAME:

EVENT_INIT_ CEHTEF! ID: c:ua.ne:;m
EVENT_INIT_SCHEDULE ID: CHAR{3Z)

EVENT INIT_EXT_SYSTEM: VARCHARZ(35)
EVENT_INIT_EXT_AGEWCY: VARCHAR2(35
EVENT INIT_ EXT_EVENT: VARCHAR2 35)

EVENT STILL OPEN_AEL REM_TIME:- NUMEER(D
PEMDING _EVENT_CREATION_TIME: DATE
PENDING EVENT LasT USED TIME: DATE
EXTEAMWAL _EVENT IND: WUMEER 1)
EIFEHML_HTEHESTHG_HD: MUMBER( 1}

SRESOUACE ID: CHARZD

PARTICIFANT

EVENT_EVENT_ID: CHAR(ZZ)

D€ CODE: VARCHAR 1)

BT _RESOUACE CODE: NUMBER( 0
AT_RCT_RESCURCE CATEGORY CODE: NUMBER(T)
OEJECT TYPE CODE: NUMBER(T

RESPOMDED TIMESTAMP: DATE
DEPARTURE TIMESTAMP: DATE
CREATED TIMESTAMP: DATE
UPDATED TIMESTAMP: DATE

‘| MOTIFIED TIMESTAMP: DATE
L

MAME- VARCHAR 50

“JEVENT EVENT ID- CHARZD)
—|_. SACTION EVENT CODE: NUMBER(Z)

X _ACTION

CAEATED TIMESTAMP- DATE
DB CODE: VARCHARN{)
DESCRIPTICN: VARCHARED

X WEATHER

| SEVENT EVENT ID: CHAR{ID )
| @WEATHER CODE: NUMBER{3)

.

| CREATED TIMESTAMP: DATE
08 CODE: VARCHARX 1)

INCIDENT
JEVENT EVENT ID: CHAR{I%)
o ‘SINCIDENT_CODE: NUMBERT

CREATED TIMESTAMP: DATE
DB COIE- VARCHARX 1)

VEHC " 2

WVEHICLES INVOLVED_PK: NUMBER{ 20
EVENT_EVENT_ID- CHAR(32)

VEHICLES INVOLVED CODE: NUMEER(T)
VEKICLE SUBCATEGORY CODE: NUMBERS)
VEHICLE QTY: NUMEER{T]

CAEATED TIMESTAMP: DATE

DB_CODE: VARCHARN )

X LANE STATE

LANE STATE PK: NUMBER{ 201

LAME_CONFIG_ID: CHARK 32

EVENT_EVENT ID- CHAR 32

LANE_NUMEER: NUMBER{Z]

LAME OIF TRAVEL CODE: HLIHEEF[M
LAME_STATE CODE: HUMBE!

LANE_CC-IJE. HUMBER(E)

SYSTEM TIMESTAMP: DATE

USER TIMESTAMP: DATE

LAME DEZCRIPTICH: VARCHARZ 10

DB CODE: VARCHARH )

LANE_REFERENCE DIRECTION: NUMBER(Z)

LANE_CRIENTATION: HUMEER 3

UPLATED LAME CODE: NUMEBER{3)

UPDATED LAME D4R TRAVEL CODE- NUMEER(D

X_DISA BLED VEHICLE INDICATOR

EVENT_EWV D CHAR3Z)

DISABIED ° ‘FEITBLE INDICATOR_OOD: HUMBER{T)
DB _CODE: VARCHARHT

CAEATED TIMESTAMP: DATE

Pgo04
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STORED _MESSAGE

HAR S
HAR HAR_PHONE_NUMBER -
<IMSG_ID: CHAR{32)
SOEVICE 1D: CHAR(IZ) “350RT_ORDER_NUMBER: NUMBER(3} ML ML 1D: CRAR
PHONE_NUMBER: VARCHA R2(25) _ML_ID:
Frefnis '!J@S}T?\'?DE“,‘}SEB"E'#‘?E“ VARCHARR(2S) SPORT_MANAGER_NAME: VARCHAR2(30} HM_HAR_MSG_PK: NUMBER(10}
CATEGORY: VARCHAR2(32}
MAX_TIME: NUMBER(5) "HHAR_DEVICE_ID: CHAR{32) DB_CODE: VARGHARZ(1)
DEVICE_NAME: VARCHAR2(15) MONITOR_INDICATOR: NUMBER({) MESSAGE_BEACON: NUMBER(1)
EAE‘F"'C,EBEEE‘-IB'DN"U:&E&H;RNW DB_CODE: VARCHAR2({} MSG TYPE CODE: NUMBER(3)
ORC_ORGANTZATION. ID: CHARIZ2 IS MESSAGE TEXT_MULTI: NUMBER{1)
HAR MSG LAST_MODIFIED_EY: VARCHAR2(32)
MONITOR_PORT_MANAGER_TIMEOUT: NUMBER{i} #  MSG DESCRIPTION: VARCHAR2(255)
PORT_TYPE: NUMBER({) WHAR_MSG_PK: NUMBER(D) f—— —T = VA
MESSAGE_TEXT: VARCHAR(1024)
HAR ACCESS PIN: VARCHARAT) USE_TRAILER: NUMEER({)
DEFAULT PHGNE NUMBER: VARCHAR2{25) 2 :
DB CODE: VARCHAR2(1) DE_CODE: VARCHAR2({)

PORT_MAMAGER_TIMEOUT: NUMBER{10) LISE_HEADIER: NUMBER(T)

DEFAULT_BODY _CLIP_PH: NUMBER(20}

CREATED_ TIMESTAMP: DATE } “SML_ID: CHARIZ2)

DEFAULT TRAILER CLIP_PK: NUMBER{20} HAR STATUS CREATED BY: VARCHARZ(Z2)

DEFAULT HEADER CLIP_PK: NUMBER(20) AR DEVICE ID: CHARIZ) DB_CODE:VARCHARZ 1)

UPDATED TIMESTAMP: DATE — — ML _MAME:VARCHAR32)

ENABLE_DEVICE_LOG: VARCHAR2(50) 14 STATUS CHANGE TIME:DATE i

MASTER_HAR_|D: VARGHAR(50) LAST CONTACT TIME: DATE

FREQUENCY_KHZ: NUMBER{§) CEN_CENTER _ID: CHAR{32)

&[‘E:;l'aﬁmcmmﬂ DEVIGE_STATE CODE: NUMBER(3} HAR_ATDIC OWRER

_SIGN: COMM_STATUS: NUMBER({} =HCA_HAR_CLIP_AUDIO_ID: CHAR(32)

MAINT_ORGANZATION_ID: CHAR(32) HAR_INITIALIZED: NUMBER(1} | SHOWNER_|OR: VARCHAR2(1024)

TGP_HOST: VARGHAR2(16) ——— TRANSMITTER_STATE: NUMBER(1}

TCP_PORT: NUMBER(S) LAST DATESTAMP REFRESH_TIME: DATE DB_CODE: VARCHARA 1}

MIN_| DC VOLTAGE: NUMBER({3) HM_HAR_MSG_PK: NUMBER{10) LAST_INTEREST_TIMESTAMP: DATE

MIN_BRDADCAST_MONITOR_PGT: NUMBER(S LAST_SETUP_TIME: DATE

:f,f :ggj&c:ﬁg; MONTOR PCT: NUMBER3) LAST_STATUS_MISMATCH_TIME: DATE
POWER_STATUS: NUMBER(1) HAR_CLIP_AUDIO

MAX_MODULATION PCT: NUMBER(® DC_VOLTAGE: NUMBER(3) L.

MAX_VSWR: NUMBER(3} ERDADCAST_MONITOR_PCT: NUMBER(3) HHAR_CLIP_AUDIO_ID: CHAR(Z2
HAR_MODE: NUMBER(1} HAR_AUDIO: BLOB
HAR_SUB_MODE: NUMBER(1) DE_CODE: VARCHARX{

s sore KA ST Moot W) = =
:2HAR_DEVICE_ID: CHAR(Z2) XMIT_FORWARD_POWER: NUMBER(3) ITUENT HAR
TEHN_DEVICE_ID: CHAR{32) XMIT_REFLECTED_POWER: NUMBER(3)

ACTIVE_INDICATOR: NUMBER(1)} XMIT_VSWR: NUMBER(2) MASTER_HAR_ ID: VARCHAR:

DB CODE . VARCHA RO XMIT_MODULATION_PCT: NUMBER(Z HAR 1D, VARCHARE

P Tty S eyt 1 DCC VERSION_INFO: VARCHAR126) 1D:

St HAR_VERSION_INFO: VARCHAR2 128)
HAR_TIMESTAMP: DATE EVICE EVENT
HAR_MSG_CLIP SEVENT_EVENT_ID: CHAR(32
“SHAR_CLIP_PK: NUMBER{20) "@RPI_RPI_ID: CHAR(32)
HAR SLOT OONFIG <3DEVICE_USAGE_CODE: NUMBER(3)

CLIP_TYPE_CODE: NUMBER(3) HAR DEVICE ID; CHARD BDEVICE_ID: CHAR(32)

CLIP_POSITION_CODE: NUMBER(3) TESLOT HUMBER: NUMBER(

RUNLENGTH: NUMBER(® :

RAUN_LENGTH_CODE: NUMBER(3) DE_CODE: VARCHARZ1)
HCA_HAR CLIP_AUDIO_ID: CHAR(32) HMC_HAR_CLIP_PK: NUMBER(20)
DB_CODE: VARCHARZ 1)

CLIP_DESCRIPTION: VARCHARZ(240)

CLIP_TEXT: CLOB

AUDID_CLIP_MANAGER_IOR: VARCHARZ(1024)

PRESTORED_SLOT_NUMBER: NUMBER{3) ‘ SLOT_USAGE CODE: NUMBER{3}

SHAFAM DEYICE ALERT NOTIFICATION MsG CLIP LIST
. “30BJECT_ID: VARCHARX{ 33 lHM_HAR MSG_PK: NUMBER[10)

ADEVICE 10: CHARRA DEVICE TYPE: NUMBER(3) | =SHMC_HAR_CLIP_PK: NUMBER{20)}
EEE';E'S'L fNHT%ﬁANF",:EiHB;ﬂgCMHm COMMFAIL_ALERT_CENTER_ID: VARCHAR2(32) | BODY_SEQUENCE: NUMBER(2)
DB_CODE: VARCHAR2(1) HWFAIL_ALERT CENTER_ID: VARCHAR2(3Z) DB_CODE: VARCHAR2{1)
DEVICE_MAME: VARCHAR2(15) COMMFAIL_NOTIF_GROUP_ID: NUMBER(S)
SHAZ AM_MODEL_ID: NUMBER{S} COMMFAIL_NOTIF_GROUP_MAME: YARCHAR2{50)
ORG_ORGANIZATION_ID: CHAR{32) HWFAIL_NCTIF_GROUP_ID: NUMBER{S)}
SHAZAM ACCESS PIN:VARCHARY HWFAIL_NOTIF_GROUP_MAME: VARCHA R2{50)

HAR_DEVICE_|D: CHAR{32}

DEVICE_LOCATION: VARCHAR 60)
SHAZAM_DIRECTIONAL_CODE: NUMBER(3) SHAYAM STATUS
REFRESH_ENABLED: NUMBER()

PORT_MANAGER_TIMEOUT: NUMBER{10} l WSHAZAM_DEVICE I0: CHAR(32)
UPDATED_TIMESTAMP: DATE STATUS CHANGE TIME: DATE
CREATED_TIMESTAMP: DATE CEN_CENTER_ID: CHAR(3Z}

PORT_TYPE: NUMBER({) COMM_STATUS: NUMBER(1)

MESSAGE: VARCHARD258) BEACON_STATE: NUMBER(1)
MAINT_ORGAMNIZATION ID: CHAR{32) DEVICE_STATE_CODE: NUMBER{3}
TCP_HOST: VARCHAR2{(18) LAST CONTACT TIME: DATE

TCP_PORT: NUMBERI(S) LAST_ATTEMPTED_REFRESH_TIME: DATE

RELAY_NUMBER: NUMBER(Z

SH*«ZAN! NE NUMBER
ﬂPOHT MANAGER MAME: VAHCI'IARNSU}
| “PHONE_NUMBER: VARCHARZ 25}

® 29c0ORT_ORDER_NUMBER: NUMEER(3)

| | =3SHAZAM_DEVICE ID: CHAR(3Z)

DB_CODE: VARCHARX 1)
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DS

DMS_MODEL_ID: NUMBER(S)
ORG_ORGANIZATION_ID: CHAR{3Z)
DEVIGE_ID: CHAR{3Z

DJlTJl_BITS NUMBER{1)

BAUD_RATE: NUMBER(G)}

STOR_BITS: NUMBER{1)

PORT_TYPE: NUMBER(1)

POLLING_ENABLED: NUMBER(1)

PARITY: NUMEBER(1)
DEFAULT_PAGE_OFF_TIME: NUMEBER({Z}
DEFAULT_PAGE ON_TIME: NUMBER(3)
DROP_ADDRESS: NUMBER(S
INITIAL_RESPONSE_TIMEOUT: NUMBER{10)
FLOW_CONTROL: NUMBER{1)
ENABLE_DEVICE_LOG: NUMBER{1)
PORT_MAMNAGER_TIMEOUT: NUMBER(10}
VMS_CHARACTER _HEIGHT_PIXELS: NUMBER({3}
DEVICE_MAME: VARCHARX 15}

DB _CODE: VARCHAR{1)

HAR_DEVICE ID: CHAR{32)
DEFAULT_PHONE_NUMBER: VARCHAR2(25
COMM_LOSS_TIMEGUT: NUMBER{10)
DEFAULT_JUSTIFICATION_LINE: NUMBER(3
BEACON_TYPE: NHUMBER(3}
OMS_DIRECTIONAL_CODE: NUMBER(3}
POLL_INTERVAL: NUMBER{S)

SIGN_TYPE: NUMBER({3)

DEVICE_LOCATION: VARCHAR2(80}
CREATED_TIMESTAMP: DATE

VMS_MAX PAGES: NUMEER(Z)}
VMS_SIGN_HEIGHT_PIXELS: NUMBER(S)
VMS_SIGN_WIDTH_PIXELS: NUMBER(S)
SHAZAM_BEACON_STATE: NUMBER(1}
UPDATED_TIMESTAMP: DATE
¥MS_CHARACTER WIDTH_PIXELS: NUMBER(3)
SHAZAM 1S _MESSAGE TEXT MULTI: NUMBER(1)
DOMS_SHAZ AM_MSG: VARCHAR(1024)
COIIHUNIT‘I" STRING: VARCHARZ 16)
CEN_ALERT CENTER_ID: VARCHAR2()
TRAVEL_TIME_QUEUE_LEVEL: NUMBER(4)
TOLL_RATE_OUEUE_LEVEL: NUMBER(4)
OVERRIDE_SCHEDULE_IND: NUMBER{4)
ENABLED_SPECIFIC_TIMES_IND: NUMBER(4}
TCP_| HOST: VARCHAR250)

TCP_PORT: NUMBER(4}
DEFAULT_FONT_MNUMBER: NUMBER( 4}
DEFAULT_LINE_SPACING: NUMBER(4)
COMMFAIL_ALERT CENTER_ID: VARCHAR{50)
COMMFAIL_NOTIF_GROUP_ID: NUMBER{5)
COMMFAIL_NOTIF_GROUP_MAME: VARCHAR2(50
HWFAIL | HCITIF GH{!UP ID: NUMBER(5)
HWFAIL_NOTIF_GROUP_NAME: VARCHAR2(50)
EXT_ID_SYSTEM_ID: VARCHARZ 35}
EXT_ID_AGENCY ID: VARCHAR2{35)
EXT_ID_DMS_ID: VARCHAR2(50:
HOLC_FRAME_REGUIRED: NUMBER(Z)
DEFAULT_INTERCHARACTER_SPACING: NUMBER(%
DEFAULT_PAGE JUSTIFICATION: NUMBER( £}
MAINT_ORGANIZATION ID: CHAR{32)

DMS_STATUS

LAST_ATTEMPTED POLL_TIME: DATE
SHORT_ERROA_STATUS: NUMBER(S)
CEM_CENTER_ID: CHAR(32)
DEVICE_STATE_CODE: NUMBER(3}
PIXEL_TEST: NUMBER({)
COMM_STATUS: NUMBER(1}
BEACON_STATE: NUMBER(1)
STATUS LOG_DATE: DATE

LAST CONTACT TIME: DATE

—

DMS TNITIALIZED: NUMBER{1)

STATUS CHANGE_TIME: DATE
CURRENT_MESSAGE_TEXT: VARCHAR2{1024)
CONTROL_MODE: NUMEER{1)}
MESSAGE_SOURCE: NUMBER{Z)
DETECTED_SIZE_HOREZ_PIXELS: NUMBER(4)

DETECTED_SIZE_VERT_PIXELS: NUMBER({ £}

DS_DMS MSG TEMPLATE
“SMESSAGE_TEMPLATE_ID: CHAR(32)

TEMPLATE DESCRIPTION: VARCHA R2(50)
TEMPLATE MESSAGE: VARCHAR(1024)

S3PORT_MANAGER_NAME: VARCHARZ(30)
EPHONE_NUMBER: VARCHAR2(25)
- L S330RT ORDER WUMBER: NUMBER(3)

DEB_CODE: VARCHAR2{ 1)

D

FONT
“SFONT_FONT_ID: NUMBER{ 5}

'L_ DE_CODE: VARCHAR2{1)

FONT.
2FONT_ID: NUMBER(S)
FONT_HEIGHT: NUMBER(3)

DE_CODE: VARCHARZ(1)
FONT_WIDTH: NUMBER(%

DMS

CODE_LIST
§CODE_TYPE_NAME: VARCHAR2{30)

UPDATED_TIMESTAMP: DATE
DE_CODE: VARCHAR2(1)
CREATED_TIMESTAMP: DATE

CODE_LIST_ITEM

“HCOL_CODE_TYPE_MAME: VARCHAR2{30)
WTYPE_ CODE: NUMBER(3)

CREATED TIMESTAMP: DATE
SORT_ORDER_NUMBER: NUMBER(3
ACTIVE_INDICATOR: NUMBER(1)
TYPE_NAME: VARCHAR2(240)
DB_CODE: VARCHAR2{1)

UPDATED TIMESTAMP: DATE

DICTIONARY WORD

ZEDICTIONARY W ORD: VARCHARZ 255)
“APPROVED CODE: NUMBER{3)
<3CD_DICTIONARY_ID: CHAR{32)

DEVICE_APPLICABILITY: NUMBER(S)
DB_CODE: VARCHAR2(1)

(H2 DICTIONARY
SDICTIONARY_ID: CHAR(32)

DICTIONARY DESC: VARCHAR2(255)
DE_CODE: VARCHARX{1)

DS DMS TEMPL FILTER TYPE
WFILTER_TYPE_ID: CHAR(32)

DESCRIPTION: VARCHAR2{50)

DS_DMS_MSG_TEMPL_FILTER
HMSG_TEMPLATE ID: CHAR({Z2)

FILTER_TYPE_ID: CHAR(32)
EVENT_TYPE: NUMBER(2)
DIST_TYPE: NUMBER(2)
PROX_IS_SAME_ROUTE: NUMBER(1)
PROX_IS_UPSTREAM: NUMBER()
PROX_DIR_TYPE: NUMBER(Z)
MAX_TOLUMNS: NUMBER2)

DS _DISABLE SUGGESTION OBJ
“SEVENT_ID: CHAR(3®

OBJECT_ID: CHAR{3Z}

EVENT DEVICE PROXY INFO

SOEVICE ID: CHAR(32)
JEVENT_ID: CHAR{32)

EVENT_TYPE: NUMBER(Z)
DEVICE_TYPE: NUMBER(3}
SAME_ROUTE: NUMBER(1}
DIR_TYPE: NUMBER{3)
UPSTREAM: NUMBER(1)
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IS5
“IDEVICE_ID: VARCHAR2{Z2)

T8S _STATUS

PORT_TYPE: NUMBER(1}
DATA_BITS: NUMBER{1}
POLLINTERVAL_SECS: NUMBER(S)
DEVICE_NAME: VARCHARZ15)
DEVICE_LOCATION: VARCHARZ 60}
TSS_MODEL_ID: NUMBER(S)
ORG_ORGANIZATION_ID: CHAR{32)
FLOW_CONTROL: NUMBER(1}
PORT_MAMNAGER_TIMEOUT: NUMBER|
DROF_ADDRESS: NUMBER(5)
DB_CODE: VARCHAR2(1)
DEFAULT_PHONE_NUMBER: VARCHAI
INITIAL_RESPONSE_TIMECUT: NUMBE
BAUD_RATE: NUMBER(S}

STOP_BITS: NUMBER({}
CREATED_TIMESTAMP: DATE
ENABLE_DEVICE_LOG: NUMBER{1)
PARITY: NUMBER(1}
UPDATED_TIMESTAMP: DATE
CEN_ALERT_CENTER_ID: VARCHARZ{
EXT_ID_SYSTEM_ID: VARCHAR2(35)
EXT_ID_AGENCY_ID: VARCHAR2{36)
EXT_ID_TSS_ID: VARCHAR 256}
TCP_HOST: VARCHAR2( 16}
TCP_POAT: NUMBER(S
MAINT_ORGANIZATION ID: CHAR(32)
DISPLAY BEARING: NUMBER(3

| TT5S_DEVIGE_ID: VARGHAR2(32

COMM_STATUS: NUMBER({1}
LAST_CONTACT_TIME: DATE
DEVICE_STATE_CODE: NUMBER( :ﬂ'_‘

158 PHONE_NUMBER
BPORT_MANAGER_NAME: VARCHAR 30)
IPHONE_NUMBER: YARCHAR2(25
WSORT_ORDER_NUMBER: NUMBER(3)
=3T5S_DEVICE_ID: VARCHAR2(32

| DB_conE:vaRCHARZ(T)

HTSTZE GROUP_NUMBER: NUMBER(10) |
“E70NE_NUMBER: NUMBER(S
STSSZG_TSS DEVICE |D: VARCHAR2(32)

|\ DB_CODE: VARCHAR2(1}

1SS

CENTER

TS5 FONE GROLEP

TS5 _DEVICE ID: VARCHAR2{32)
ZHGROUP_NUMBER: NUMBER{10)

DEFAULT_SPEED: NUMBER{3)
DIRECTION_CODE: NUMBER(Z}
DESCRIPTION: VARCHAR{60)
DE_CODE: VARCHAR2(1)
DISPLAY_TYPE: HUMBER(1)

CENTER LOGIN

“3CENTER_ID: CHAR{32)

PUBLIC_MAME: VARCHAR2(50}
INTERNAL_MAME: VARCHAR2{50}
USPS_STATE CODE: CHAR{Z)
STATE_FIPS_GODE: CHAR(Z

REGION_MAME: VARCHAR2(32)
COUNTY_MAME: VARCHA R2(50)
COUNTY_FIPS_CODE: CHAR(3}

COUNTY_CODE: VARCHAR2(D
DMRECTION_CODE: NUMBER{3}
ROUTE_SPEC_TYPE: NUMBER{)
ROUTE_FREE_FORAM_TEXT: VARCHAR2S50}
ROUTE_TYPE: NUMBER(1}

ROAD_NAME: VARCHAR2{50}

ROUTE_PREFIX: VARCHAR2(10}
ROUTE_WUMBER: VARCHARZ10)
ROUTE_SUFFIX: VARCHARX &)
INT_FEAT_TYPE: NUMBER(H)
INT_FEAT_PROK_TYPE: NUMBER(2)

INT_FEAT PROX_DIST: NUMBER(E)
INT_ROUTE_SPEC_TYPE: NUMBER{1}
INT_ROUTE_FREE_FORM_TEXT: VARCHAR2(50)
INT_ROUTE_TYPE: NUMBER{1}
INT_ROAD_HAME: VARCHAR2(50}
INT_ROUTE_PREFIX: VARCHAR10}
INT_ROUTE_NUMBER: VARCHAR2(10)
INT_ROUTE_SUFFIX: VARCHAR2(4)
INT_FEAT_MILEPOST_TYPE: NUMBER({)
INT_FEAT MILLI_MILEPOST DATA: HUMBER{S)
DESCRIPTION: VARCHAR512)
STATE_FULL_NAME: VARCHAR2(32}

ROADWAY POCATION ROUTE PREFIX

ROUTE_PREFIX: VARCHAR2(10)
USPS_STATE_CODE: CHAR(Z}
ROUTE TYPE: NUMBER{2)
DESCRIPTION: VARCHAR 128}

=3CEN_CENTER_ID: CHAR{32)

CREATED_TIMESTAMP: DATE
UPDATED_ TIMESTAMP: DATE

DB_CODE: VARCHARZ(1)

CENTER_NAME: VARCHAR2{18)
MG_DEFAULT_MONITOR_GROUP_ID: chan(32)
CENTER_OWHNING_ORGANIZATION: char{32)
MAX_VEDIO_SESSION: NUMBER(4)

HLOGIN_SESSION_I0R: VARCHAR2(1024)

—rq USER_MAME: char(32)

ROADWAY LOCATION COUNTY

<3FIPS_CODE: CHAR(%
BUSPS_STATE_CODE: CHAR(Z)

CENTER_HISTORY

PREVIOUS_CENTER_MAME: VARCHARZ{18)
FIRST_USED TIMESTAMP: DATE

LAST USED TIMESTAMP: DATE 3
DELETED_INDICATOR: NUMBER{1)
DB_CODE: VARCHAR2(1)
CEMN_CENTER_ID: CHAR{32)

STANDARD LANE

“4SLC_CONFIG_MAME: VARCHARXED)
<SLANE_NUMBER: NUMBER(2)

CENTER

STANDARD LANE CONFIG

MAME: VARCHARX 50}
CHART_MAPPING_CODE: CHAR{2)
DESCRIPTION: VARCHAR2{1024)

ROADWAY LOCATION REGION
“ZNAME: VARCHARX 32)

USPS_STATE_CODE: CHAR{Z)
DESCRIPTION: VARCHAR2{1024)

CENTER BACKUP CENTER
CEN_CENTER_ID: CHAR{3Z)
HBACKUP_CENTER_ID: CHAR{32)

DB_CODE: VARCHAR{1)

DE_CODE: VARCHARZ{ 1)
LANE_DESCRIPTION: VARCHARZ{10}
LANE_CODE: NUMBER(3)
LANE_REFERENCE_DIRECTION: NUMEER(3,0)
LANE_ORIENTATION: NUMBER(2D}

THCONFIG_MAME: VARCHARZ{80)

CONFIG_DESC: VARCHAR2{255)
DB_CODE: VARCHARX 1)

— |

STANDARD-LANE

ROADWAY LOCATION
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OBJECT LOCA TION

“S0BJECT_ID: VARCHAR2(32) EVENT
LOCATION_TEXT: VARCHAR2 1024} “EVENT_ID: CHAR(32) -
LOCATION DESC_OVERRIDDEM: NUMBER{ LANE_CONFIC_I0:: CHARTD Lt
COUNTY_NAME: VARCHAR2(50) %0G_ENTRY ID- CHAR(32)
COUNTY FIPS CODE: CHAR{3) Eﬁbﬁié‘%”n"g '}"‘BH’;”E';{‘;‘:—F‘”T HEVENT_EVENT_ID: CHAR({32)
o e s EVENT_STATUS_CODE: NUMBER(3) CENTER_NAME: VARCHARZ 16}
STATE FULL NAME, VARCHAR2(32) DELAY_CLEARED TIMESTAMP: DATE SOURCE_DESCRIPTION: VARCHAR2(50)
STATE FIPE CODE: CHARE) DE_CODE: VARCHAR2(1) UPDATED TIMESTAMP: DATE
REGION NARE: VARCHARAZ) PRIMARY_FLAG: NUMBER(1) ) e DB_CODE: VARCHAR2(1)
ROUTE SPEC. TYPE: NUMBER(1) LICENSE PLATE INFO: VARCHAR52) USER_TIMESTAMP: DATE
AOUTE FREE FORM TEXT: VARCHAR2UO VEHICLE_INFO: VARCHA R2(40) DEVICE_ID: CHAR(32)
ROUTE TYPE: NUMBER(N) SCENE CLEARED TIMESTAMD: DATE SOURCE_CODE: NUMBER(3)
ROUTE PREFIX: VARCHARZHD) HAZMAT CODE: NUMBER(1} HOST NAME: VARCHAR2(255)
ROUTE NUMBER: VARCHAR2(10} INCIDENT CODE: NUMBER(3) ACTION_CODE: NUMBER(3}
ROUTE SUFFIX: VARGHARZ(10) EVENT CODE: NUMBER(3) SYSTEM_TIMESTAMP: DATE
INT_FEAT TYPE: NUMBERIT) EVENT OPEN DATE:DATE BEACOM_STATE: NUMBER(1}
INT_FEAT PROX TYPE: NUMBERI2) MAX_GUEUE LENGTH: NUMBER(S) CEN_CENTER_ID: CHAR{32)
ROAD_NAME: VARCHAR50) CEN_CENTER_ID: CHAR(32} AUTHOR: VARCHAR2({128}
INT ROUTE_SPEC TYPE: NUMBER() CEN_ORIGINATING CENTER_ID: CHAR(32) LOG_SEQ: NUMBER[1D)
INT_ROUTE FREE FORM_TEXT:VARCHAR OFFLINE_IND: NUMBER{1) DEVICE_NAME: VARCHAR2(15}
INT_ROUTE TYPE: NUMBERLT) EVENT CLOSED_DATE: DATE LOG_TEXT: VARCHAR2(2000)
INT_ROAD, NAME. VA RCHA R2(50) CONFIRMED TIMESTAMP: DATE MESSAGE_TYPE: NUMBER(3)
INT_ROUTE PREFIX: VARCHAR2IE) EORS TRACKING NUMBER: VARCHAR2{255)
INT_ROUTE NUMBER: VARCHAR2(10) PAVEMENT_CONDITION CODE: NUMBER(3)
INT_ROUTE_SUFFIX: VARCHAR2( ) OTHER_DESCRIPTION: VARCHAR2(E0 INCIDENT YVEHICLES INVOLVED
INT_FEAT_MILEPOST_TYPE: NUMBER(1) g%ﬁgﬁ”&:‘gg;ﬂgﬁﬂﬂ%mHzm}
INT_FEAT_MILLI_ MILEPOST_DATA: NUMBI 2 :

WEATHER_EVACUATION_INDICATOR: NUMBER(" ;

ROADWAY_LOGC_ALIAS_INT_NAME: VARGH 2 L VEHICLE_QTY: NUMBER(3}
LATITUDE_UDEG: NUMBER{10) WEATHER _CLEANUR INDICATOR: NUMBEFR(1) VEHICLES_INVOLYED_CODE: NUMBER
LONGITUDE_UDEG: NUMBER(10) LANE_STATE DESCRIPTION: VARCHAR(1024) CREATED_TIMESTAMP: DATE

EVENT_STILL_OPEN_REMINDER_TIME: DATE
DISPLAY WEBSITE ALERT_NUMBER: NUMBER(:
WEBSITE_ALERT_TEXT: VARCHAR2({50}
DESCRIPTION_CVERRIDDEN: NUMBER(4)
EVENT_INIT_USER_MAME: VARCHARZ(} EVENT PARTICIPANT

EVENT_INIT_CENTER_ID: CHAR(32) TART RCT _RESOURCE CATEGORY CODE: NUMBER({3)

EVENT_INIT_SCHEDULE ID: CHAR{32)
EVENT_STILL_OPEN_REL_REM_TIME: NUMBER( HRT_ RESOURCE_COGE: HUMBER(T) >

PENDING_EVENT GREATION_TIME: DATE CEN_CENTER ID: CHAR(32)
PENDING_EVENT_LAST_USED _TIME: DATE | DE CODE: VARCHAR{1)

EXTERNAL_EVENT_ID: NUMBER(4) = &
EXTERNAL_INTRESTING_IND: NUMBER{4}
EVENT_INIT_EXT_EVENT: VARCHAR2(63}

GEOLOC_! SOUHCE TYPE: NUMEER(Z)
GEOLOC_SOURCE_DESC: VARCHAR2{35)
SHOW | HOUTE NAME: NUMBER({1)
SHOW_INT_ROUTE_MAME: NUMBER{1}
DIRECTION_CODE: 'NUMBER(3)
OBJECT_TYPE: NUMBER(3)

DB_CODE: CHAR{1}

ARCHNED_DATE: DATE
INT_FEAT_EXIT_NUMBER: NUMBER{3)
INT FEAT E)‘.IT SUFFIX: VARCHARX18)}
NT_FEAT_EXIT_ROAD_MAME: VARCHAR2({
SEC INT _| FEAT TYPE: NUMBER{1)

SEC_INT_ROUTE SPEC_TYPE: NUMBER( 1) e e

SEC INT_ROUTE FREE FORM_TEXT: VAR EXTERMAL_INTERESTING_IND: NUMBER(4) EVENT. RESOURCE
PUBLIC_DESCRIPTION: VARCHAR2(512 <“SRESOUACE_ID: CHAR(32)

SEC_INT_ROUTE_TYPE: NUMBER(1) |

SEC_INT_ROAD_NAME: VARCHARS0) CWNING_ORGANIZATION: VARCHAR2(S0)

SEC_INT_ROUTE.PREFIX: VARCHAR10) PUBLIC_INCIDENT_CODE: NUMBER(3} EVENT_EVENT_ID: CHAR(32)
REGIONAL_FLAG: NUMBER({) —®  DEPARTURE_TIMESTAMP: DATE

SEC_INT_ROUTE_NUMBER: VARCHAR2{10]

RT_RESOURCE_CODE: NUMBER(10}
AT_RCT_RESOURCE_CATEGORY_CODE: NUMBER(3}
RESPONDED_TIMESTAMP: DATE
PARTICIPANT_MAME: VARCHA R2{50)
NOTIFIED_TIMESTAMP: DATE

ACTION
EVENT_EVENT_ID: CHAR(32)

ROADWAT LOC_ALIAS_PUE_ NAME: VARC DESCRIPTION: VARCHA R2(512) >—L VEHICLE_SUBCATEGORY_CODE: NUM
| OBJECT_TYPE_CODE: NUMBER(®

ZACTION_EVENT_CODE: NUMBER(3) RESOURCE CATEGORY TYPE DE_CODE: VARCHARZ(1)
CREATED_TIMESTAMP: DATE HAESOURCE CATECORY CODE: NUMBER(%) ﬁg%ﬂgg_ﬂ:gg% ::: gﬂg
ggg{égfpﬁ%ﬁf‘fﬁﬁ;}aw | SORT_ORDER_MWUMBER: NUMBER(3 = -

: CREATED_TIMESTAMP: DATE ‘|'
ACTIVE_INDICATOR: NUMBER(1) RESOLURCE_TYPE
R UPDATED_TIMESTAMEP: DATE
INCIDENT | DE._CODE: VARCHAR2(T) SRCT_RESOURCE CATEGORY CODE: NUMBER(S)

HEVENT_EVENT_ID: CHAR{32) RESOURCE_CATECORY MAME: VARCHAR2{240) SRESQURCE_CODE: NUMBER(10)

“SINCIDENT_CODE: NUMBER(3) | UPDATED TIMESTAMP: DATE
CREATED_TIMESTAMP: DATE CREATED_TIMESTAMP: DATE T

| DE_CODE: VARCHAR2(1} SORT_ORDER_NUMBER: NUMBER(3}
- | EVENT NOTIFICATION ACTNE_INDICATOR: HUMBER{ 1}
RESOURCE MAME: VARCHARX 24
- i
_| _ID: VEHICLES_INVOLVED_PK: NUMEE!
WEATHER | <ZEVENT_ID: CHAR{32) - - R
EEVENT_| F_VF_NT ID: CHAR(ZZ)
“AWEATHER_CODE: NUMBER(3 NOTIFICATION RECORD
| CREATED TIMESTAMP: DATE | T “INOTIF_ID: CHAR(32
DE_CODE: VARCHAR(1) LANE STATE NOTIF_TYPE: NUMBER{)
- - NOTIF_RECORD COUNT: NUMBER(Z)
| <ILAME_STATE_PK: NUMBER(20} NOTIF MANAGER, ID: CHAR{32)
ASSOOATED EVENT LANE_STATE_CODE: NUMBER(3} EVENT FACTORY ID: CHAR{32)
<3EVENT_EVENT |D_ASSOC_TO: CHAR{32) EVENT_EVENT_ID: CHAR{32 EVENT_ID: CHAR(32)
SEEVENT_EVENT_ID: CHAR(32) SYSTEM_TIMESTAMP: DATE AUTHOR: VARCHAR{40)
LAME_COMFIG_ID: CHAR[32) NOTIF_OP_ CENTER_ID: CHAR{32)
CREATED_TIMESTAMP: DATE L__ o LAWE DIR_TRAVEL_CODE: NUMBER(Z) NCITIF INIT oP | CENTER NAME: VARCHARX 16}
DE_CODE: YVARCHARX) LANE_NUMBER: NUMBER({Z NOTIF_CREATE_DATE: DATE
LAME_CODE: NUMBER(3} NCITIF MESSAGE: VARCHARZ{3000)
DEVICE_EVENT USER_TIMESTAMP: DATE OFFLINE_IND: NUMEER(1}
LAME_DESCRIPTION: VARCHARZ(10)

MEVENT_EVENT_ID: CHAR{32) DE_CODE: VARCHAR2(1)

“ZAPI_RPLID: CHAR(32) LANE_REFERENCE_DIRECTION: NUMBER(3 NOTIFICATION STATUS

WDEVICE_USAGE_CODE: NUMB HLD

“SDEVICE ID: CHAR(32) LAME_ORIENTATION: NUMBER(3,0¢ SNOTIF_ID: CHAR(32)

< <IRECIFIENT_MAME: VARCHAR2(50)
DISABLED VEHICLE INDICATOR SNOTIF_STATUS TYPE: NUMBER(1)
<3EVENT_EVENT_ID: CHAR{3Z)

CREATED TIMESTAMP: DATE

{ NOTIF_STATUS_TEXT: VARCHAR2({255)
<DISAELED_VEHICLE_INDICATOR_COD: NUMBER(® STATUS_CREATE_TIME: DATE
DB_CODE: VARCHARX 1) EV E NTS
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ALERT TRADER

ALERT
TRADER SERVICE TYPE S :
WALERT_ID: CHAR(32) n E TRADER INCARNATION
TWNAME: VARGHARA(256) “HHIGH: NUMBER(10)
DESCRIPTION: VARCHAR21024) :
ALERT_TYPE: NUMBER(Z) INTERFACE_NAME: VARCHAR2(256) | | SILOW: NUMBER(10}
ALERT_STATE: NUMBER({1} IS_MASKED: NUMBER(1)
CREATION_TIME: DATE INCARMATION_HIGH: NUMBER{ 10}
AESPONSIBLE_USER: VARCHAR32) INCARNATION_LOW: NUMBER(10}

RESPONSIBLE CENTER_NAME: VARCHAR2(1E)}
NEXT_ACTION_TIME: DATE

LAST STATE CHANGE TIME: DATE
PREV_ESCALATION_RESET_TIME: DATE
DETAIL_ID+: CHAR{32)

DETAIL_|D2: CHAR{33)

DETAIL_TEXT{: VARCHAR2{33)
OFFLINE_INDICATOR: NUMBER{1)

DB_CODE: VARCHAR2(1)

o !

RESPONSIBLE CENTER ID: CHAR{32} |

"-ATRADER_SERVICE_TYPE_NAME: VARGHAR(256
HSUPER_TYPE_NAME: VARCHAR 258)

TRADER_SERVICE_TYPE_PROPERTY
“JTRADER_SERVICE_TYPE_NAME: VARCHAR2{255
— ¥ PROP_KIND: NUMBER{10)

I5_SEQUENCE: NUMBER(1)
PROP_MODE: NUMBER({10)

ALERT AMG
<3AL_ALERT_ID: CHAR{32)
THALERT_AMG_LIST TYPE: NUMBER{1)
“3HIST_RECORD_INDEX: NUMBER(S)
=WSORT_ORDER_NUM: NUMBER(Z

AMG_TYPE: NUMBER{1) ‘
AMG_ID: CHAR{32) o

TRADER OFFER
“310: VARCHA R2(300)

AMG_HAME: VARCHARZ{18) TRADER_SERVICE_TYPE_MAME: VARCHARX{256)
DE_CODE: VARCHAR2({1)} 10R: VARCHAR2(1024

L
ALERT HISTORY = i :
SYAL_ALERT_ID: CHAR(32) TRADER OFFER FROFERTY, =
"SRECORD_INDEX: NUMBER(S} FTRADER_OFFER_ID: VARCHARX 300)
=3NAME: VARCHAR2(256)
TIMESTAMP: DATE

ALERT_STATE: NUMBER{{) : : VAL_TYPE: NUMBER{10)
ALERT_ACTION: NUMBER(2) OPFRATL LOG { VAL_STRING: VARCHAR2{1024)
CENTER_ID: VARCHARX 32)
il A i ACTION_CODE: NUMBEF
USER_COMMENT: VARCHAR2{128) X :
WEXT_ACTION_TIME: DATE DEVICE_NAME: VARCHZ COMMUNICATIONS LOG
DE_CODE: VARCHAR{1) CEN_CENTER_ID: CHAR -
AUTHOR: VARCHAR2 32 <3LOG_ENTRY_ID: CHAR{32)
HOST_NAME: VARCHAR
FENT: AUTHOR: VARCHAR232)
SCHEDULE LOG_TEXT: VARCHARZ( HOST_NAME: VARCHAR2255)
SYSTEM_TIMESTAMP: DATE
USER_TIMESTAMP: DATE
SCHEDULE_ID: CHAR{32) EVENT_EVENT ID: CHAR(32)
NAME: VARCHAR2{50) CEN_CENTER_ID: CHAR{32)
DESCRIPTION: VARCHAR2(50) EXECUTABLE_ACTION DB_CODE: VARCHAR2(1)
RECEWNING_CENTER_ID: CHARD SOURCE_CODE: NUMBER(R
RECEWVING_CENTER_NAME: VARCHARZ(50) CENTER_MAME: VARCHARZ(16)
ENABLED: NUMBER(%) OWHNER_ID: CHAR{32) LOG_SEQ: NUMBER{10)
LAST_USE_TIME: DATE SORT_ORDER_NUM: NUMBER 4) SOURCE_DESCRIPTION: VARCHAR2(ED)
SCHEDULE_TYPE: NUMBER(4) OWNER_TYDE: NUMEER{4) UPDATED_TIMESTAMP: DATE
START_DATE: DATE ACTION_TYPE: NUMBER{4) LOG_TEXT: VARCHAR2{1024)
END_DATE: DATE DETAIL{: CHAR{3Z) MESSAGE_TYPE: NUMBER(3)
SUNDA'Y: NUMBER{4) DBE_CODE: VARCHAR2{1)
MONDAY: NUMBER(4)
TUESDA Y: NUMBER(4)
WEDNESDAY: NUMEER{4) COMMUNICATIONS L LDG
THURSDA'Y: NUMBER(4)
FRIDAY: NUMBER{4)
SATURDAY: NUMBER(&) PORT_TYPE: NUMBER()
DE_CODE: VARCHAR2{ 1) FAILURE_CODE: NUMBER(3)

MODEM_RESPONSE_CODE: NUMBER(3)
PORT_MAME: VARCHAR2{30}

SCHEDULE MULTIDATE SYSTEM_TIMESTAMP: DATE
.. | EXPORT SUBSCRIPTION LOG_TEXT: VARCHAR2(1024)
WCLIENT ID: VARCHAR2(256) PORT_MAMAGER_NAME: VARCHAR2(30)
SC_SCHEDU LE_[I)B,:T%H =35UBSCRIPTION_DATA_TYPE: NUMEBER{ 3}
TARGET_URL: VARCHAR2{1024)
EXPIRATION _TIME: DATE RESPONSE PLAN ITEM
SCHEDULE DDOW OOCURENCE =3RPI_ID: CHAR(22}
RPI_BEACOMN_STATE: NUMEER(1)}
5C_SCHEDULE_ID: CHAR(32) ggv&eﬁg OVCLEF; g::ﬁ&;r;\m
HOUR: NUMBER(4} TARGET I-D: CHAR({3ZR
T g%ﬂﬂlzﬂ HM_HAFA_ MSG_PK: NUMBER(10}
= - 15 MESSAGE TEXT MULTI: NHUMBER{1}

EVENT_EVENT_ID: CHAR{32}
RPI_MSG_DESCRIPTION: VARCHAR2(255)
RPI_MESSAGE_TEXT:VARCHAR2({1024)

STANDARD LANE CONFIG TARGET_IOR: VARCHAR2{1024)
“ICONFIG_NAME: VARCHAR2(S0)
CONFIG_DESC: VARCHAR2(255)

STANDARD LANE

<351LC_COMNFIG_NAME: VARCHAR2{80)
L ANE_NUMEER: NUMBER(Z)}

DB_CODE: VARCHAR2( 1)}
DE_CODE: VARCHARZ{ 1}
LANE_CODE: NUMBER{3)
LAME DESCRIPTION: VARCHARX 10}
LANE_REFERENCE_DIRECTION: NUMBER(3,0)

LANE ORIENTATION: NUMBER({3,0)
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CAMERA

SDEVICE _ID: CHAR{32)

CAMERA MODEL ID: NUMBER(3)
ORG_ORGANEZATION ID: CHAR(32)
DE_CODE:VARCHARZ{1}

DEVICE_NAME: VARCHAR2{50)

TMODD_DEVICE MAME: VARCHAR2{50)
LOCATION_PROFILE_TYPE: NUMBER(3)
LOCATION PAOFILE ID: CHAR{32)
DEVICE_LOCATION_DESC: VARCHAR2{s0)
TMDD_CCTV_IMAGE: NUMBER{2)
CAMERA_NUMEER: NUMBER(5)
CAMERA_CONTROLLAELE: NUMBER{1)
TMDD_CONTROL_TYPE: HUMBER(2)
TMDD_REQUEST COMMAND_TYPES: NUMBER(s)
POLL INTERVAL COMTROLLED SECS: NUMBER(S)
POLLING ENABLED UNCONTROLLED: NUMEER{1)
ENABLE_DEVICE_LOG: NUMBER(1)

CREATED TMESTAMP: DATE

UPDATED TMESTAMP: DATE
VIDED_CONMNECTION_ID: CHAR{32)
VIDEO_COMMNECTION_TYPE: NUMBER{Z)
DEFAULT CAMERA TITLE: VARCHAR2{24
DEFAULT CAMERA TITLE LINEZ- VARCHARZ24)
KO _VIDEG AVAIL_MDICATOR: NUMBER(1)
CONTROL COMNECTION TYPE: NUMBER(1)
CONTROL_CONMECTION ID: CHAR{32)
POLL_INTERVAL UWCTRLD SECS: HUMBER{a}
DSP_STATUS ENABLED: NUMBER

DSP_STATUS LENGTH: VARCHAR2(20)
DISPLAY CAMERA ON_PUBLIC_MAP: NUMBER(1)
DISPLAY CAMERA_ON_INTRANET MAP: NUMBER{1)
MAINT_ORGANEATION ID: CHAR{32
SMNP_COMMUNITY STRING: VARCHAR2( 18]
HODLC_FRAME_RECQUIRED: NUMEER{1)
MMIMUM_PAN_SPEED: NUMBER{3)
MAXIMUM_PAN_ SPEED: NUMBER(3
MMIMUM_TILT SPEED: NUMBERY{3)
MAXIMUL_TILT SPEED: NUMEER{3)
Z00M_SPEED: NUMBER{3)

FOCUS SPEED: NUMEER(3)

CAMERA_MONITOR

TWCAMERA_DEVICE ID: CHAR(32)
FAMONITOR_DEVICE ID: CHAR(32)

MONITOR

=40EVICE_ID: CHAR(32)

DB_CODE: VARCHAR2(1)

DEVICE_MAME: VARCHARs0)

| TOUR_ID: CHAR{32)

TOUR_SUSPENDED MDICATOR: NUMEER({1)
"

b
TOLR

TOUR_ID: CHAR{32)

DWELL TIME: NUMBER
CATEGOAY: VARCHAR{2q)
TOUR_NAME: VARCHAR2{50)

0_NUM: NUMEER(3)

TOUR ENFRY 00000
<3CAMERA_DEVICE ID: CHAR{32)
TASEQ
==TOUR_ID: CHAR{32)

| PRESET: NUMBER(2)

STATUS: NUMBER{2)

CAMERA_TOUR LIST

“SCAMERA_DEVICE |

CHAR(2)

PUBLIC_FLAG: NUMBER{1)
CONNECTION_ID: CHAR(32)
CONNECTION_TYPE: NUMBER({2)
ORG_ORGANZATION ID: CHAR{32)
MAINT OAGANZATION ID: CHAR(32)

-

MONITOR STATUS

[ MONITOR_DEVICE ID: CHAR{32)

STATUS CHANGE TIME: DATE
CURRENT_CAM_DEVICE_ID: CHAR{32)
CURRENT _TOUR _TOUR_ID: CHAR{32)
COMM_MODE: NUMBER(1)

LAST CONTACT TIME: DATE

CURRENT PROVIDER_DEVICE ID: VARCHAR2{20)

0P STATUS: NUMBER{1}

MONITOR CROUP ENTRY
— e
=MONTOR_GROUP ID: CHA R{32)

4,—- STOUR_TOUR_ID: CHAR(32)

LRME CEOMETRY

"STMDD_LOCATION_ID: CHAR(32)

CAMERA RECION ENTRY
[ CAM CAMERA_ID: CHAR{32)
SAEGION_NAME: VARCHARz{s0}

CAMI RESET

=HPRESET_NUM: NUI 2
<3CAMERA_DEVICE ID: CHAR32)

PAN: NUMEER{ 4}
DESCRIPTION: VARCHA Ra{24)
FOCUS: NUMBER{4)

TILT: NUMEER{4)

Z00OM: NUMBERY{4)

CAMERA_STATLS
=CAMERA_DEVICE ID: CHAR(32)

TMOD LOC EXT_LRMS LONGITUDE: NUMBER{ 10}
TMDD_LOC EXT HOREOMWTAL DATUII NLIMBEFNE]
TMDD_LOC_EXT_VERTICAL_DATUM: NUMBER(z)
TMDD_LOC_EXT LAMS HEIGHT: NLIHBEFNA]
TMDD_LOC VEATICAL LEVEL: NUMBER(s)
TMDD_LOC_EXT_LRMS_LATITUDE: NUMBER(s)

SHORT_EAROA_STATUS: NUMBER(s)
TMOD_CCTV_EAROR: NUMBER(3)
TMDD_CCTV_STATUS: NUMBER(S)

DEVICE STATUS CHANGE SECS: DATE
CONTAOL_INDICATOR: NUMBER(1)
USER_DISPLAY_STATUS: NUMBER(1)
MONITOR_STAT CHANGE TIME SECS:DATE
CUARENT CAMERA_TITLE: VAACHARZ 24)
CUARENT_CAMERA_TITLE_LINE2- VARCHARz2{24)
AUTO_FOCUS INDICATOR: NUMBER(1)
AUTO_IRS_INDICATOR: NUMBER{1)
AUTO_COLDR_INDICATOR: NUMBER{1)
LAST ATTEMPTED POLL TIME SECS: DATE
LAST SUCCESSFUL POLL TIME SECS:DATE
LAST CONTACT TIME_SECS:DATE
USER_CONTROL_STATUS- NUMBER(1)
POWER_STATE: NUMBER(1)

LENS_SPEED: NUMBER(1)
CONTAOLLING_MONTOR_GROUP _ID: CHAR{32)
CONTAOLLING_USER_NWAME: VARCHAR2{50)
CONTAOLLING_OP CENTER_ID: CHAR{32)
COMM_MODE: NUMBER(1)

0P _STATUS: NUMBER(1)

BLOCKED TO_PUBLIC: NUMBER

CUARENT CAMERA_PRESET: NUMBER

CAMERA_VIDED CONNECTION

ONNECTION_TYPE: NUMBER{5)
CAMERA_DEVICE ID: VARCHAR2{32)

<IMON_DEVICE ID: CHAR{32)

MONTOR_GROUP RECORD: NUMBER

MONITOR_CROUP T
FMONITOR_GROUP ID: CHAR{32)

ORG_ORGANEATION ID: VARCHAR2{20}
PRIORAITY: NUMBER

GURANTEED NUM_ROUTES: NUMBER
MONITOR_GROUP _MAME: VARCHARX S0

CAMERA REVOKED CONTROL

CAM CAMERA_ID: CHAR(3Z)
REVOKED_CONTROL_ORGID: CHAR(32)

FLASH VIDEQ STREAM _STATUS

TFLASH VIDEQ ID: VARCHARZ 32)

. ID: CHAR{32)

CAMERA_DEVICE ID: VARCHA R2{18)
POAT_NUMBER: NUMBER{1)
STREAM _BELOCKED: NUMBER{1)

ORG_COLLECTOR_ORGANEATION_ID: CHAR{32)
ORG_ORGANEZATION ID: CHAR{32)
COLLECTOR_CONMNECTION_ID: CHAR{32)
DEVICE_MAME: VARCHAR:250)

COLLECTOR _COMMNECTION TYPE: NUMBER{Z)
COLLECTOR MAME: VARCHAR2{50)
PROVIDER_NAME:VARCHAR2{s0}
ORG_PROVIDER OAGANEZATION ID: CHAR(32)
PROVIDER_COMNECTION_TYPE: NUMBER(2)
PROVIDER_COMNECTION ID: CHAR{32)

FLASH VIDEQ STREAM CONTROL

WCAMERA_DEVICE ID:VARCHAR2{32)
HWFLASH VIDEO_HOST:VARCHARX6)

PASSWORD: VARCHAR 32)
PORT_NUMBER: NUMBER(s)
IS_PUBLIC: NUMBER({1}

BRIDCE CIRCUIT STATUS ‘

=BRIDGE_CACUM_DEVICE ID: CHAR(32)

COLLECTOR LAST CONTACT TIME: DATE
COLLECTOR COMM_MODE: NOMBER(1)
CUARENT_CAM_DEVICE_ID: CHAR(32)
COLLECTOR 0P STATUS: NUMBER(1)
CUARENT_PROVIDER_DEVICE ID: CHARY32)
COLLECTOR STATUS CHANGE TIME: DATE
PROVIDEA_LAST CONTACT_TMIE: DATE
PROVIDER_COMM_MODE: NUMBER(1)
PROVIDER_OP STATUS: NUMBER(1)
PROVIDER_STATUS CHANGE TIME: DATE

CAMERA _REVOEED DISPLAY

CAM_CAMERA _ID-: CHAR(32)

REVOKED_DISPLAY_ORGID: CHAR(32) PROVIDER COLLECTOR

=PACVIDEA |
TCOLLECTOR_ID: CHA R{32)

VIDED _SESSION
“ISESSION_ID: CHAR(32)

USER_HAME: CHAR({32)
CENTER_ID: char{32)
CENTER_NAME:VARCHAR2{16)
CREATED TIMESTAMP: DATE
UPDATED_TIMESTAMP: DATE
USER_HOST:VARCHAR2(50)
USER_ID: VARCHAR2(15)
CLIENT_APP NAME: VARCHAR{ 15}
CLIENT_INSTANCE ID: CHAR{33)
SUBJECT ID: CHARI32))
SUBJECT_DESC: VARCHARZ(50)
SUBJECT_IS_TOUR: NUMBER(1)
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CODEC

TCODEC._ID: CHAR(32) :f'lf-“ NYBWIDEE LS e
CODEC_HOST:VARCHAR2(16) ' EE;T;Y,'?S.‘?ESE{QESTT
CODEC_COMMAND PORT: NUMBER(S) | PAOCESSOR_MAME: V1500COU.PROCESSOR_NAME
CONNECTION MODEL TYPE: NUMBER(3) 1| HOSTNUMBER2: <Expr_15828>
CODEC_VIDEQ_PORT: NUMBER(4) ) PORT2: <Expr_15820-

| SLOT2: <Expr_15830»
! HOSTNUMEER: V1500HOST.HOSTNUMEER

I

1

1
ROUTES :
<SPARTICIPATING CKT TYPE: NUMBER(10)
APARTICIPATING CKT_INDEX: NUMBER{10)
<I0: CHARY{32)

SERVER: VARCHAR2(50)

DESTINATION CONMNECTION ID: CHAR{32)
PAATICIPATING CKT_ID: CHAR(32)
TIMESTAMP: DATE

ROUTE _MAME:VARCHAR2{100)
SOURCE_CONNECTION_ID: CHAR{32)

VIShCpLU
“HOBJECTID: CHAR(32)
PROCESS0H_NAME: VARCHAR2(s0)

l

—
‘ VISMKEYPAD

=50BJECTID: CHAR(32)

KEYPADADDRESS: NUMBER
PORT:NUMBER

SLOT: NUMBER
CDUOBJECTID: CHAR{32)

HCODEC VIDEQ CONMECTION ID: CHAR{32)

‘ CODEC_VIDEQ CONNECTION

49 COD CODEC ID: CHAR(32)

VIDEO _MULTICAST ADDRESS: VARCHAR2{18}
VIDEO_ MULTICAST PORT: NUMBER{s)
FABRIC_ID: VARCHAR2 20}

VISHHOST
“HOBJECTID: CHAR{32)

HEE o : ——— —a& HOSTNUMBER: NUMBER
‘ CODEC CONTROL CONNECTION PORT: NUMEER

ZHCODEC_CONTROL_CONNECTION ID: CHAR{32) SLOT: NUMBER
CONTROL_POAT: NUMBER(s) 1 CDUOBJECTID: CHAR(32)

BAUD_AATE: NUMBER(s)
—*  DATA BITS: NUMBER(1)
FLOW CONTROL: NUMBER{1) i
PARITY: NUMBER{1) NIDED SWITCH
STOP_BITS: NUMBER{1) =DEVICE ID: CHAR{32)
©On_CODEC_D: CHARIsz2) FABRIC_ID: CHAR{(32)

o OAG ORGANZATION ID: CHAR(32)
0OUT_PORTS: NUMBER({3)

MODEL: NUMBER(1,1)
DEVICE_NAME: VARCHAR2{s0)
IN_PORTS: NUMBER{3)

|

DEC \\'ITCI} CONNECTION
HICONNECTION_ID: CHAR(32)

VS _DEVICE ID: CHAR{32
VIDEO_SWITCH_PORT: NUMBER(s)

COM_PORT CONTROL._CONNECTION
7HCOM PORT_CONTROL CONNECTION ID: CHAR

COM_PORT_MWAME: VARCHARZ2{16)

FLOW_CONTROL: NUMBER{1) ‘
BAUD RATE: NUMBER(g)

PARITY: NUMBER{ 1)

STOP_BITS: NUMBER(1) ‘

COMMAND PROCESSOR. CONNECTION
“4CMD_PROCESS0R CONNECTION_ID: CHAR{32)

ORG_ORGANEATION ID: CHAR{32)
FLOW_CONTROL: NUMBER(1)
COM _PORT_MAME:VARCHARZ{16)

BAUD_RATE: NUMBER({s) YIDEC FABRIC
PARITY: NUMBER{1)

STOP_BITS: NUMBER(1) "ADEVICE 1D: CHAR(32)

EHAELE DEVICE LOG: HUMBER{1) “ 0AG_ORGAMEATION ID- CHAR{32)
DATA_BITS: NUMBER{1) DEVICE_HAME: VARCHAR2{32)
TRANSMISSION MEDIUM: NUMBER{2)

CHART-Video
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PO MSG TEMPLATE
MEC_FORMATS TOLL BATE TIME ~SMESSAGE TEMPLATE_ID: GHAR{32)

RESOURCE TYPE
SMESSAGE FORMAT ID: CHAR{32) TEMPLATE_DESCRIFTION: VARCHAR2{50)
RCT RESOUACE CATEGORY CODE: NUMBER) " - :
gnEsﬁu RCE_CODE: NUMBER(10) i SNESSAGE_TEMPLATE D: GHARIs2) HUMBER ROWS: NUMBER(1]
= NAME: VARCHAR={50) HUMEBER_COLUMNS: NUMEER({2)
UPDATED TIMESTAMP: DATE FORMAT: VARCHA R2{50) HWUMBER_PAGES: NUMBER({1)
CREATED TIMESTAMP: DATE EXAMPLE: VARCHAR2{ 22) TEMPLATE MESSAGE: VARCHAR2{1024)
; o SORT_ORDER_NUMBER: NUMBER(3) FORMAT LENGTH: NUMBER(2) DESTIMATION_ALIGNMENT: NUMBER(1)
CH2 DICTIONARY ACTNE INDICATOR: NUMBER(1) HOUR STAAT INDEX: NUMBER(2) MISSING DATA_OPTION: NUMBER( 1)
“IDICTIONARY _ID: CHAR{32) RESOURCE_NAME.: VARCHAR2{240) HOUR_END_INDEX: NUMBER(2)
| DB CODE:VARCHAR2(1) MINUTES START INDEX: NUMBER(2) :
DICTIOMARY DESC:VAACHAR2{255) | VEHICLES INVOLVED DK- NUMBER 20 MINUTES END INDEX: NUMBER(Z) APPLICATION ROLE ASSICNMENT
DE_CODE: VARCHAR2(1) AM_PM_START INDEX: NUMEER(Z) “IAPP_APPLICATION_ID: CHAR(32) |
H;. AM_PM_END_INDEX: NUMEER{2) [ 1

FI0RGANEZATION_ID: CHARY32)
DRGANZATION_NAME: VARCHARZ128)

ORCANIFATION |_T

DICTIONARY. WORD Pl ok MIG PORMATS TRAVEL TIME EXTERNAL APPLICATION
[ HDICTIONARY WORD: VARCHAR255) - T3MESSAGE FORMAT ID-CHAR{32) SAPPLICATION_ID: CHAR{32)
| =3APOROVED CODE: NUMBER(3) "SMESSAGE TEMPLATE ID: CHAR(32) EXTEANAL ID: VARCHAR2({125)
| ACD_DICTIONARY ID: CHAR(32} NAME:VARCHARZ(50) 1S DATA_CONSUMER: NUMBER(1)
DEVICE APPLICABILITY: NUMBER(S) "SROLE RIRCTION PX: NUMBER(ox) ERAMPLE. VARGHARe(2 APPLICATION, DESCAIPTION: VARCHAR2{ 1024
DB_CODE: VARCHAR(1) PR t;&u&ugﬁﬁglm FOAMAT_LENGTH: NUMBER(Z) PUBLIC_KEY: VARCHAR2(204)
_ HOLE ID: HOUR_START INDEX: NUMBER(2) CONTACT FIRST_NAME: VARCHARZ 12)
ORG_ORGANEZATION ID: CHAR(32) HOUR_END_WNDEX: NUMBER|(2) CONTACT LAST WAME: VARCHAR2(128)
ROLE DB_CODE:VARCHAR2(1) SUPPAESS HAS LEAD ZEROS: NUMBER(1) CONTACT PRIMARY PHOMNE: VARCHARZ(54)
SHOLE D CHARSZ) MINUTES START INDEK: NUMBER(2) CONTACT EMAIL _ADDRESS:VARGHARZ(123)
= MINUTES END_INDEX: NUMBER(Z)
ROLE_DESCRIPTION: VARGHAR2(255) L - SUPPRESS MIN_LEAD ZEROS: NUMBER(1)
DB CODE: VARCHARZ1) SYSTEM BINCRY PROFILE START HA LITERAL INDEX: NUMBER(2) B
ROLE NAME: VARCHAR2{32 SKEY: VARGHAR2(128) END_HR_LITERAL INDEX: NUMBER(2) RESOURCE CATECORY TYPE
VALUE.BLOB SUPPRESS HA LITEAAL: NUMBER(1) -3RESOURGE_GATEGORY_GODE:NUMBER(3)
DE_CODE: VARCHARZ(1) T |« NUMBER(} ACTVE_INDICATOR: NUMBER{1)
weE ‘ : s ; SOAT_ORDER_NUMBER: NUMBER(3)
“HUSER_NAME: VARCHA R2{32} PROFILE BINARY PROPERTY =~ ﬁg&:¥§%¥=g:u§£¥é
PASSWORD: VARCHAR32) FUI USER_NAME: VARCHAR2(32) FUNCTIONAL RIGHT DB_CODE: VARCHARZ{(1)
DE CODE:VAACHARZ(1) SKEY-VARCHAR 128) =R ID. NUBBERE) RESOURCE_CATEGORY NAME:VARCHAR(240)
=
l D Eoae VA ncHARS) FR_DESCAPTION: VARCHAR2(z53)
s DE_CODE: VARCHAR2(1) MEC_FORMATS TRAVEL TIME RANCE
ROLE ASSIGNMENT FR_MAME: VARCHARZ 32} T T e r——
r . _NAME. ZIMESSAGE FOAMAT_ID: CHARY(32)
SUlL USER_NAME: VARCHAR2(32) REGION SMESSAGE TEMPLATE ID: CHAR(32)
SR0L_ROLE_ID: CHAR{33) = -
TARECION_NAME: VARCHAR2(50) i b Bes NAME VARGHARZ
[ DB _copE: vaRCHAR2 1) UARRLIOIS - ; o
o [ =CA GEQ ID: CHAR(32) FORMAT: VARCHAR2(50)

=pg T X EXAMPLE: VARCHAR2{z2)
INT_OHOER: NUMBEHc) FORMAT LENGTH: NUMBER{z2)

LATITUDE: NUMBER({10} LOW START_INDEX: NUMBER(2

LONGITUDE: NUMBER{ 10} LOW END_INDEX: NUMBER({2}
HIGH_START_INDEX: NUMBER(2)
HIGH_END_INDEX: NUMEER{ 2}
SUPPRESS LEADING ZEROS: NUMEER(1)

CONTACT
TACONTACT_ID: CHAR(32)

EMAIL_ADDRESS: VARCHAR2{128)
FIAST_NAME:VARCHAR2{128)

FONT
FHFONT_ID: NUMBER(s)

FONT WIDTH: NUMBER(3) LAST NAME: VARCHAR2125)
FONT_HEIGHT: NUMBERI3) PRIMARY_PHONE: VARCHARZ(10) i
DE_GODE: VARCHARZ(1)} CEOARM
WEEQ_ID: CHAR(32) MSC FORMATS TOLL RATE
7 R NAME: VARCHAR2(69 ESSAGE_FORMAT ID: CHAR(3
PROFILE_PROVERTY DESCRIPTION: VARACHAR 256) %ESSAGE_IEMPLM’E o cmnﬂw
FOLDER OP CENTER 2 - ID:
7 - “3KEY:VARCHAR2{128) NAME- VARCHARZ(50)
| EEEIP#EE'ID: %mmgg U1 USER_NAME: VARCHAR2{32) FORMAT: VARCHARz{s0)
e | VALUE: VARCHAR{125) - : EXAMPLE: VARCHARS{23)
DB_CODE: VARCHAR(1) PRONUNCIATIONS FORMAT_LENGTH: NUMBER(2)
=D _DICTIONARY ID: CHAR(32) DOLLARS START INDEX: NUMBER(Z)
EDICTIONARY WORD: VARCHARS{255) DOLLARS END_INDEX: NUMBER(2)
TSPRONUNCH TION: VARCHAR255) CENTS START INDEX: NUMBEA(2)
: APPROVED_CODE: VARGHAR2{s) DOLLAR_SIGN NDE'x:MUMHEazJ
POLDER SUPPRESS DOLLAR SIZN: NUMBER(1)
o “3FOLDER ID: CHAR(32 SUPPRESS_LEAD ZEROS IN_DOLLAR: NUMBER{(1)
‘| “S0BJECT_ID: CHAR{32)
COMMUNICATIONS LOG
B
=U.0G_ENTRY_ID: CHAR(32) MEC FORMATS DISTANCE
. EVENT EVENT ID-CHAR(32) =MESSAGE FORMAT_ID: CHAR(32)
SYSTEM PROFILE DE_CODE: VARCHAR=1) EMESSAGE TEMPLATE ID: CHAR{32)
=KEY: VARCHAR2{125) SYSTEM TMESTAMP: DATE -
USER TIMESTAMP: DATE NANE: VARCHARS(S)
VALUE: VARCHAR(2045) SOURCE_CODE: NUMBER(3) R e e
DB_CODE: VARCHARZ(1) AUTHOR: VARCHAR232) T ianchiana "ZEJEMJ
SYSTEM TMESTAMP: DATE CEN_CENTER ID: CHAR(32) MILES START INDEX: NUMBER(Z
CENTER_NAME: VARCHAR 16) MLES END INDEX: NUMBER(
- HOST_NAME: VARCHAR2{255) TENTHS MLE START INDEX: NUMBERZ)
CENTER HANDOVF REPORT o NN enie: DATE TENTHS MLE END INDEX: NUMBER(2)
SICENTER_ID: CHAR{z2) SOURGE DESCRETION: VARCHAR2(50) SUPPRESS LEAD ZERDS NO_MILES: NUMBER{1)
SAVED_TIMESTAMP: DATE LOG TEXT: VARCHARZ{1024)
BEPORT TEXT: VARCHAR(2045) MESSACE_TYPE: NUMBER(3)
SAVED_BY_USER: VARCHAR2(32)

Replicated-Tables
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NAME: VARCHAR2(50

MILLI MILES: NUMEER )

USER LOCATION_INC: NUMEER(1)
PRIMARY DEST_TEXT: VARCHARX 3]
TRAVEL TIME_ENABLED IND- NUMBER(1)
MIN TRAVEL TME MINS: NUMBER(Z)
MAX_TRAVEL TIME MINS: NUMEERD
MAX_BAD LINKS: NUMBER(Z)

ALERT TRAVEL TIME MINS: NUMBER(D)

TRAV T1HE A.LQTIS :NAEI_ED IND: NUMEBER( 1)
TFH\l’ 'I'IHE ALERT | OP CENTER:

TRAVEL ROUTE DEST

TR ROUTE ID: CHA

1 - ID: CHAR(ZZ)
RT_ORDER_NUMEBER: NUMBER{1)

ORJECT LOCATION ALIAS

ALT_DEST_TEXT: VARCHAR 20)

ROUTE, TOLL_BATE

TR_ROUTE ID: CHAR12)
TOLL RATE EFF TIME: DATE
TOLL RATE EXP TIME: DATE

TOLL RATE CENTS: NUMEER(S

CHAR(3Z)
TFH\l’ 'I'IHE NOTIFS ENAELED IND: MUMBER( 1)
TRAV_TIME_NOTIF_RECIFIENT: VARCHARZ(3S
TOLL RATE ENABLED MD: NUMBER(1)
TOLL RATE EXT_SY5 NAME: VARCHAR2{15)

OBJECT_ID: CHAR{ID
FLUBLIC HAME: VARCHARX 501
INTERHAL MAME: VARCHAR 500

TOLL, FHTE:HEmN CODE: NUMBER(Z)
TOLL_RATE_INAPPLICABLE IND: NUMEER{1)

DVE RELATED ROUTE

“@0MS DEVICE ID: CHAR(IZ)
“ETAAVEL ROUTE ID: CHAR|I2

ROUTE TOLL BATE 1

TOLL RATE EXT START ID- - VARCHARRS
TOLL RATE EXT END ID: VARCHARZ 35]

TOLL RATE EXT DESE: w.ncm:!lm

TOLL RATE ALEATS EMAELED IND: NUMBER1)
TOLL_ RATE ALERT OP CENTER: CHAR(I
TOLL_ RATE NOTIFS_ENABLED IND: NUMBER(1)
TOLL RATE NOTIF RECIIENT: VARCHARZ 35

“S5TR_ROUTE ID:

1 - ID: CHAR{3Z)
"S50RT_ORDER NUMEER: NUMBER 2}

4B0BJECT ID: VARCHAR22)

LOCATION TEXT: VARCHARZ{1024]
LOCATION DESC_OVERRIDDEN: NUMEER(T)
COUNTY_NAME: VARCHARZ S0

COUNTY FIPS_CODE: CHARD

COUNTY CODE: NUMBER(2)

USPS STATE CODE: CHAR(Z

STATE FULL WAME: VARCHARXD)
STATE FIPS CODE: CHARID)

REGION_ NANIE: VARCHARX 12

ROUTE SPEC TYPE: NUMBER()
ROUTE_FREE_FORM_TEXT: VARCHARX 40)

HDUTE_PREFIX: VARCHARX 10}
ROUTE_NUMEER: VARCHARX 10)
ROUTE SUFFLC VARCHAR2(10)
INT_FEAT_TYPE: HUMBER(1)
INT_FEAT FROX_TYPE: NUMBER(Z)
INT_FEAT FROK DIST- NUMBER(E)
ROAD_NAME: VARCHARZ 50)
INT_ROUTE SPEC TYPE: NUMBER(1)

INT_ROUTE TYPE: NUMBER(1)

INT FEAT | MILEPOST TYPE: NUMBER(1)

LATITUDE UDEG: NUMBER{10)
LONGITUDE UDEG: NUMBER 10}
GEOLOC SOURCE TYPE: NUMEER(D
GEOLOC SOURCE DESC: VARCHARR(25)
SHOW_ROUTE NAME: NUMBER{1)
SHOW_INT_ROUTE_NAME: NUMBER( 1)
DIRECTION_CODE: NUMBER(3)
OBJECT TYPE: NUMBER!%)

INT_ROUTE FREE_FORM_TEXT: VARCHARX 40|

INT FEAT MILLI | HILEPOST DATA: NUMEER{E)
HDADI\‘AY LOC ALI.ﬂS PlB NAME: VARCHARZ 80}
ROADWAY LOC ALIAS [NT_MAME: VARCHARR S0

FEXCLUSION ID: CHAR{3Z)

CONSUMER ID: CHAR(32)
PROXY_CONSUMER ID: CHAR(32)

TOLL RAW DATA
e
‘ WTOLL_DATA IMPORT_ID: NUMBER

T_8YS ! STAF!T ID: VARCHAR 35)
T_SYS_END I0: VARCHARR(S

EXT_S¥S_AOUTE_DESC: VARCHARZ 127)
TOUL RATE EFF TIME: DATE

TOLL RATE EXF_TIME: DATE

TOLL RATE CENTS: NUMBER(S)

BIMPORT_(D: NUMEER

“SLINK_DATA IMPOAT ID: NUMBER

PEEXT LINK_ID: CHAR)

TR ROUTE ID: CHAR(ZZ)
ROUTE TOLL RATE EFF TIME: DATE
ROUTE TOLL RATE REASON STR: VARCHARZ{1000)

LINK_TRAVEL TIME EFF TIME: DATE

LINK_TRAVEL TIME_SECS: NUMBER(S
LINK_TRAVEL TIME_QUAL: NUMBER Z)
LINK_SPEED MPH: HUMBER(Z)

SYSTEM_TIMESTAMP: DATE
EXT_SYS MAME: VARCHAR2(35)

LINK_DATA IMPORT
@IMPORT_ID: NUMEER

; !
MG _ID: CHAR(IZ)

RL_LINK_ID: CHAR( 32
LMK _TRAVEL TIME EFF TIME: DATE
LMK TRAVEL TIME SECE: NUMBER(5)
LINK_TRAVEL TIME QUAL: NUMEER(T
LINK_TRAVEL TIME TREMD: NUMEER(T)

72SYSTEM TIMESTAMP: DATE
"SOMS_DEVICE ID: VARCHARZ 32)

DEVICE MAME: VARCHARX 15)

SCHEDULE CONFIG_FLAG: NUMBER

SYSTEM TIMESTAMP: DATE
EXT_SYS MAME: VARCHARZX 35

EXTEANAL_DBJECT ID- CHAR(SE)

EXTERMAL OBJECT TYPE: NUMEERID
EXTERMAL SYSTE
EXTERMAL _AGENCY: VARCHARZ 35)

RCHARH 35)

2o

‘20MS DEVICE

| HAR 3D
S TRAV FIOUTE MSG ID: CHAREZ)

SYSTEM TMESTAMP: DATE
TR&/_ROUTE ID: CHAR{32)

DME TRAV._ROLU
“ASYSTEM TIMESTAMI
§STAT LOG SEGLENCE: NUMEER
§0MS DEVICE ID: VARCHARY 3%

TUS LOG

¢ THAY HOUTE MG ROUTE 106
~3SYSTEM TIMESTAMP: DATE
ZMSG_ROUTE LOG_SECUENCE: NUMBER
30MS_DEVICE_ID: VARCHARY 32)

CMS_TRAV_ROUTE M3G_ID: VARCHAR2{1Z)
TR ROUTE ID: VARCHAR 32

DEVICE_NAME: VARCHARX15)
COMMUNICATION MODE: NUMEER
OPERATICHAL STATUS: NUMBER
SCHEDULE ENABLED INDICATOR: NUMBER

ENADLED DMS TRAV_ROUTE MSG_ID: VARCHARX 32

DMS MESSAGE: VARCHARZ1024)
DMS_TRAV_ROUTE_MSG_STATE: NUMBER

DMS_TRAV ROUTE_MSG_REASON: VARCHARZ 000

D445 TRAV BOUTE MSC MSGS LOG
“ISYSTEM TIMESTAMP: DATE
“IM5GS LOG_SEQGUENCE: NUMBER
20N _DEVICE ID: VARCHARX 32

DMS TRAV ROUTE MSG_I0: VARCHARZ

22
DMS_TRAV_ROUTE MSG_TEMPLATE ID: VARCHARZIA000]

ROATAWAY LOCATION STATE

“USPS CODE: CHARZ)
FIPS CODE: CHAR(Z)

HAME: VARCHAR 20)

DESCRIPTION: VARCHAR 1024)

TR | | HAR(32)
TWAOUTE TRAVEL TIME EFF TIME: DATE

DAE TRAV TIME SCHEDULE

FUBLIC NAME: VARCHARZ 5}

INTERNAL NAME: VARCHARS0)
USPS_STATE CODE: CHARD
STATE FPS CODE: CHARZ)
REGION_NAME: VARCHAR13
COUNTY_MAME: VARCHARR(ST)
COUNTY_FIPS_CODE: CHAR3)
COUNTY CODE: VARCHARZ(3)
DIRECTION CODE: KUMBER(T)

ROUTE SPEC TYFE: NUMBER()

ROUTE FREE FORM TENT: 50
ROUTE TYFE: NUMBER 1)

ROAD_NAME: VARCHARRED)

ROLTE PREFIX: VARCHARE 10)

ROLTE NUMEER: VARCHARZ 0}

ROUTE SUFFIX: VARCHARZ 4]

INT_FEAT TYPE: NUMBER 1)

INT_FEAT PAOX TYPE: NUMBER(D)
INT_FEAT PROX_DIST: NUMEERIR
INT_ROUTE SPEC TYPE: NUMBER 1)
INT_ROUTE FREE FOAM _TEXT: VARCHARZ(50)
INT_ROUTE TYPE: NUMBER(T)
INT_ROAD_NAME: VARCHARR{S0)
INT_ROUTE PREFIX: VARCHARM1D)
INT_ROUTE NUMEER: VARCHARZ 10)
INT_ROUTE SUFFI: VARCHAR2(4)
INT_FEAT MILEFOST TYFE: NUMBER 1)
INT_FEAT MILLI MILEFOST DATA: NUMEER(E)
DESCRIPTION: VARCHARZS12)

LOMGITUDE | UDEG: NUMEER{10]

TEMPLATE ID: CHAR{ 32}
AUTO ROW_POSITIONING IND: NUMBER!T)

ZSUNK_DATA_IMPORT_ID: NUMBER
EXT LMK ID: CHAR(E)

LINK_TRAVEL TIME EFF TIME: DATE
I_INK TFH'VEL TI"E SECS: NUMBER(S)
I_INK TFH'VEL TI"E QUAL: NUMEER(D
LINK_SPEED MPH: NUMBER(Z)

‘Z0TAM MSG_ID: CHAR{ZD

“STRAVEL ROUTE ID: CHAR(I2)
+GSORT_ORDER NUM: NUMEERZ)

ROAIDWAY LINK
PLINK, ID: CHARZ2)

2S0MS DEVICE ID: CHARID

SEND_MIN: NUMBER 2)

TOLL RATE EXT STAAT IO: VARCHARZ 35

TOLL RATE EXT 33 NAME: VARCHARZ{IZ
ATOLL RATE EXT_END_ID: VARCHAR 35

ROA DRAY. LOCATION REGION

USPS STATE CODE: CHARIZ
DESCRIPTION: VARCHARX 1029)

ROUTE TRAVEL TIME CALC: VARCHARZ{1000)
ROUTE TRAVEL TIME REASOM_CODE: NUMBER(Z)

TOLL RATE EXT_DESC: VARCHARZ(12T)
LAST RECEIVED TME: DATE

EXT_SYS NAME: VARCHARZ10)
EXT LN ID: VARCHARRS
LINK_ MAME: VARCHARZ 100)
USPS_ STATE COI:IE CHAR(2

COUNTY_FIPS CODE: VARCHAR(D
ROUTE SPEC TYPE: NUMBER1)
ROUTE FREE FORM_TEXT: VARCHARXS0)
RDUTE TYPE: NUMEER(1)
RDUTE_PREFIX: VARCHARX 10}
ROUTE_NUMBER: VARCHAR 100)
ROUTE_SUFFAX: VARCHAR2{10)
MILLI MILES: NUMBER(S)
START LAT UDEG: NUMEER(S
START LONG UDEG: NUMBER10)
END LAT UDEG: NUMBERS)
END_LONG_UDEG: NUMBER(10)
ROAD_NAME: VARCHAR2{100)

DIRECTION_CODE: NUMBER

R_ROUTE_ID: VARCHAR2(3D
JAT_ORDER NUMEER: NUMBER Z)

“ZTA ROUTE ID: CHAR(1Z
*250AT_ORDER NUMBER: NUMEER(4)

AL_LINK_ID: CHAR3D)
PEACENT: NUMBER(3)
MIN_ALLOWED GUALITY: NUMEER(T)

ROUTE TEAVEL TIME

TR_ROUTE ID: CHAR(Z)

ROUTE TRAVEL TIME_EFF TIME: DATE
ROUTE TRAVEL TIME_SECS: NUMBER(S)
ROUTE TRAVEL TIME_TREND: NUMEER{1)
TRAVEL TIME INAPPLICASLE IND: NUMBER( 1)

ROUTE ACT_TRAVEL TIME SECS: NUMBER(S)

ravel Route and Toll Rate*

COUNTY_NAME: VARCHAR250)
COUNTY FIPS_CODE: CHAR(3)
COUNTY_CODE: NUMBER 3)
DIRECTION_ CODE: NUMBER(Z)
USPS_STATE CODE: CHARID
STATE FULL NAME: VARCHAR2{
STATE FIPS CODE: CHARZI
ROUTE SPEC TYPE: NUMBER(1)
ROUTE FREE FORM _TEXT: VARCHARZ 40)
ROUTE TYPE: NUMBER 1)

HDU'IE PREFD(: VARCHARZ{10}
HDU'IE_NWEEH: VARCHARX 10}
ROUTE_SUFFIX: VARCHAR 10}
ROAD MAME: VARCHAR{50)

DB CODE: CHAR(TI
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LSER_ I

SRUSER_MAME: VARCHAR{32) ROLE ASSIGNMENT = = ROLE
PASSWORD: VARCHAR2 32) SUI_USER_NAME: VARCHAR2{32) “ZROLE_ID: CHAR{32)
DE_CODE: VARCHAR2(1) HROL_ROLE ID: CHAR(32) ROLE_DESCRIPTION: VARCHAR2(255)
| DB_CODE: VARCHARZ1) DE_CODE: VARCHARZ( 1}
ROLE_MAME: VARCHAR(32)
PROFILE PROPERTY }
£
{ "EKEY: VARCHAR2(128) e
| “EUI_USER_MAME: VARCHAR2(32) ROLE_FIUNCTION
i WROLE_FUNCTION_PK: NUMBER(20) o
VALUE: VARCHAR2(128)
DB_CODE: VARCHARZ(1) FR_FR_ID: NUMBER{5)

ROL_ROCAE_ID: CHAR{32)
ORG_ORGANIZATION ID: CHAR(32) [¥ —
DE_CODE: VARCHARZ(1)

FUNCTIONAL RIGHT

= L__.| #FR_1D: NUMBER(S)
: FR_DESCRIPTION: VARCHARX255)
SENEERE PRUSILE DE_CODE: VARCHAR2(1)
KEY: VARCHARZ12 FR_NAME: VARCHARZ(32)
= A1) LA NIEATION =
VALUE: VARCHAR2(128) 3
DB _CODE: VARCHARA 1) TAORGANEZATION |D: CHAR(3®

ORGANEATION NAME: VARCHAR2{1ZE8)
DB_CODE: VARCHAR2{1)

USER-FUNCTIONAL-RIGHTS-ROLES

o st

ELAR PLAN_ITEM

<SpLAN_ID: CHAR(32) EPLAN ITEM_ID: CHAR(Z2) PLAN ITEM DIRECTION -
PLAN_NAME: VARCHAR2(60) e —— <5PI_PLAN_ITEM_ID: CHAR{32}
EE EEﬁEEﬁﬂFéFﬁE:& . 1 J  PLA PLAN I0- GHaRG2 ®HAR DIRECTIONAL CODE: NUMBER(Z)
AT e MSG_TYPE CODE: NUMBERD \
e TE PLAN_ITEM_NAME: VARCHAR2(E0) i

_USED_TIME: DE_CODE: VARCHAR2(1)
DEVICE_ID: CHAR{3®

RESPONSE PLAN ITEM
HRAPI_ID: CHAR{3Z)

IS MESSAGE_TEXT_MULTI: HUMBER({}
DEVICE_CODE: NUMBER({3)
DB_CODE: VARCHAR2{1)

TLAMFILEER - - oo oo oo :&?&Eﬁcﬁﬁ%gu:uaﬁ&ﬁh
o . || | ] ¥

(jPLA M_ID: CHAR(SD) EVENT_EVENT_ID: CHAR{33
PLA_PLAN_ID: CHAR{32) TARGET_ID: CHAR{32)}
PLAMN_FILTER_TYPE: NUMBER{2)} RPI_MSG_DESCRIPTION: VARCHAR 255)
ID_FILTER VALUE: CHAR{32} RPI_MESSAGE_TEXT: VARCHAR2{1024)
STRING_FILTER_VALUE: VARCHARZ 40} TARGET_IOR: VARCHARX 1024)
NUMERIC_FILTER_VALUE: NUMBER(3}
DB _CODE: VARCHAR2{1}) )

PLAN-RESPONSE-ITEMS

Figure 2-4 R9 ERD
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2.4.1.1.2.2 Function to Entity Matrix Report

The Create, Retrieve, Update, Delete (CRUD) matrix cross-references business functions to
entities and shows the use of the entities by those functions. This report will be generated as part
of the CHART O&M Guide.

2.4.1.1.2.3 Table Definition Report —
In existing tables shown below:

. Deleted columns/constraints marked with a minus sign (“-”)
. Modified columns/constraints marked with an asterisk (“*”)
. New columns/constraints marked with a plus sign (“+”)

CHART R9 Detailed Design 2-23 08/26/2011



2.4.1.1.2.3.1 Tables Modified for the Decision Support Feature
2.4.1.1.2.3.1.1 CHART DB

The R9 Decision Support feature will require 5 new tables being added to the CHART Oracle
database. These tables will support Decision Support message template persistence, Decision
Support disabled devices and plans, and local device proximity for an event.

DS_DMS_MSG_TEMPLATE Table:
Rights: This table will need full C/R/U/D rights for the MESSAGEUTILITYSERVICE
user.

This table stores the main data describing each Decision Support DMS message template in the
system. It stores the unique 1D for each template (primary key), a descriptive string, and the
message text (MULTI with Decision Support tags embedded).

DS_DMS_MSG_TEMPLATE Columns:
MESSAGE_TEMPLATE_IDCHAR(32)NOT NULL
TEMPLATE_MESSAGEVARCHAR2(1024)NOT NULL
SHOW_BEACONS NUMBER(1) NOT NULL

DS_MSG_TEMPL_FILTER_TYPES Table:
Rights: This table will need full C/R/U/D rights for the MESSAGEUTILITYSERVICE
user.

This table is a lookup table that contains a row for each supported Decision Support message
template filter type (as of R9: 1 - Supported Event Types, 2 - Supporter Distance Types, 3 -
Supported Proximities, 4 - Max Columns supported).

DS_MSG_TEMPL_FILTER_TYPES Columns:
FILTER_TYPE_IDNUMBER(2)NOT NULL
DESCRIPTIONVARCHAR2(50)NOT NULL

DS_MSG_TEMPL_FILTER Table:
Rights: This table will need full C/R/U/D rights for the MESSAGEUTILITYSERVICE
user.

This table stores the filter criteria for each template stored in the DS_DMS_MSG_TEMPLATE
table. For each message template there will be one or more rows in this table for each supported
filter type in the DS_MSG_TEMPL_FILTER_TYPES table.

DS_MSG_TEMPL_FILTER Columns;
MSG_TEMPLATE_IDCHAR(32)NOT NULL
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FILTER_TYPE_IDNUMBER(2)NOT NULL
EVENT_TYPENUMBER(2)
DIST_TYPENUMBER(2)
PROX_IS_SAME_ROUTENUMBER()
PROX_IS_UPSTREAMNUMBER(L)

PROX_DIR_TYPENUMBER(2)
MAX_COLUMNSNUMBER(2)
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DS DISABLED SUGGESTION_OBJ Table:
Rights: This table will need full C/R/U/D rights for the TRAFFICEVENTSERVICE user.

This table stores a list of identifiers of CHART Objects that should no longer be suggested for
use in response to a traffic event. It stores the unique ID for each device or plan and the unique
ID for its related traffic event. These 2 1Ds together will form the primary key. When a traffic

event is deleted from the EVENT table, all related records in this table will be deleted.

DS_DISABLED_SUGGESTION_OBJ Columns:
EVENT_ID CHAR(32)NOT NULL
OBJECT_ID CHAR(32)NOT NULL

EVENT_DEVICE_PROX_INFO Table:
Rights: This table will need full C/R/U/D rights for the TRAFFICEVENTSERVICE user.

This table stores a list of devices that are located near a traffic event. It stores the unique ID for
each device, the unique ID for its related traffic event, the device type, and the proximity
information (same route, direction type, and upstream) for the device. The 2 IDs together will
form the primary key. When a traffic event is deleted from the EVENT table, all related records
in this table will be deleted.

EVENT_DEVICE_PROX_INFO Columns:
DEVICE_ID CHAR(32)NOT NULL
EVENT_ID CHAR(32)NOT NULL
DEVICE_TYPENUMBER(3)NOT NULL
SAME_ROUTENUMBER(1)NOT NULL
DIR_TYPENUMBER(3)NOT NULL
UPSTREAMNUMBER(1)NOT NULL

The device type will use the existing DEVICE values from the CODE_LIST and
CODE_LIST_ITEM tables. The direction type will require new values to be added to the
CODE_LIST and CODE_LIST_ITEM tables.
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CODE_LIST Table:

New Values:

CODE_TYPE_NAME

PROX_DIR_TYPE

CODE_LIST_ITEM Table:
New Values:

CDL_CODE_TYPE_NAME

TYPE_CODE

TYPE_NAME

ACTIVE_INDICATOR

PROX_DIR TYPE

DIRECTION_SAME

1

PROX_DIR_TYPE

DIRECTION_OPPOSITE

1

PROX_DIR TYPE

o|N|kF|

DIRECTION_UNKNOWN

1
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2.4.1.1.2.3.2 Tables Modified for the Desktop Video feature

24.1.1.23.2.1 CHART DB

The CENTER and FLASH_VIDEO STREAM_ CONTROL tables will be modified for the
Desktop Video feature to add new columns. A new table: VIDEO_SESSION will be added.
These changes are described in more detail below:

CENTER Table

A MAX_VIDEO_SESSIONS column will be added to the CENTER table. This is marked with
a plus sign (“+”) below:

Name Null? Type

CENTER ID NOT NULL CHAR (32)
CENTER NAME NOT NULL VARCHARZ (16)
CREATED TIMESTAMP DATE
UPDATED TIMESTAMP DATE

DB CODE VARCHARZ2 (1)
MG DEFAULT MONITOR GROUP ID CHAR (32)
CENTER OWNING ORGANIZATION CHAR (32)
+MAX VIDEO_ SESSIONS NUMBER (4)
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FLASH_VIDEO_STREAM_CONTROL Table

An IS PUBLIC column will be added to the FLASH VIDEO _STREAM_CONTROL table.
Also, a STREAM_BLOCKED column will be added to record the last known blocking status of
the stream. This column is nullable because the blocking status will not initially be known until a
block or unblock command is issued. These columns are marked with a plus sign (“+”) below:

Name Null? Type

CAMERA DEVICE ID NOT NULL CHAR(32)
FLASH VIDEO HOST NOT NULL VARCHARZ2 (16)
PASSWORD VARCHARZ (32)
PORT NOT NULL NUMBER (5)
+IS_PUBLIC NOT NULL NUMBER (1)
+STREAM BLOCKED NUMBER (1)

The IS_PUBLIC flag will default to a value of 1 for existing records, as all SFS configurations
have been treated as “public” in CHART prior to R9.

The primary key for this table is (CAMERA_DEVICE_ID, FLASH_VIDEO_HOST, PORT) and
will remain unchanged.

VIDEO_SESSION Table (New)

A new VIDEO_SESSION table will be added to store video session information in case the
managing CHART service is restarted. This table will not be replicated.

Name Null? Type
SESSION ID NOT NULL CHAR (32)
USER_NAME NOT NULL VARCHARZ2 (32)
CENTER ID NOT NULL CHAR(32)
CENTER NAME NOT NULL VARCHARZ2 (16)
CREATED TIMESTAMP NOT NULL DATE
UPDATED TIMESTAMP NOT NULL DATE
USER_HOST NOT NULL VARCHARZ2 (50)
USER IP NOT NULL VARCHARZ (15)
CLIENT APP HOST NOT NULL VARCHARZ2 (50)
CLIENT INSTANCE ID NOT NULL CHAR (32)
CAMERA 1D CHAR (32)
TOUR_ID CHAR (32)
SUBJECT DESC NOT NULL VARCHARZ2 (50)

CENTER_ID will be a foreign key referencing CENTER.CENTER _ID with cascade delete so
that if an operations center is deleted, the video sessions for that center will also be deleted.
The primary key for this table is SESSION_ID.
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The CAMERA_ID and TOUR_ID columns are both nullable, but one of these will be specified.
The CAMERA_ID (if not null) references CAMERA.DEVICE_ID and TOUR_ID (if not null)
references TOUR.TOUR_ID.
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2.4.1.1.2.3.3 Tables Modified for the G4 RTMS feature

24.1.1.23.3.1 CHART DB

TSS Table

In the TSS table there will beone new column added, and the TSS_MODEL_ID column will be
able to take a new value, a value of 3 meaning G4 RTMS. (Existing values of 1 meaning (X3)
RTMS and 2 meaning External TSS will be maintained.) A new row will be added to the
CODE_LIST ITEM table to define the new value of 3 for CODE_TYPE ‘Model ID (TSS)’.

DEVICE_ID
TSS_MODEL_ID
ORG_ORGANIZATION ID
DB_CODE

DEVICE NAME
DEVICE_LOCATION
DROP_ADDRESS

INITIAL RESPONSE TIMEOUT
DEFAULT PHONE NUMBER
POLL_INTERVAL SECS
PORT TYPE

PORT MANAGER TIMEOUT
BAUD RATE

DATA BITS

FLOW CONTROL

PARITY

STOP BITS

ENABLE DEVICE LOG
CREATED TIMESTAMP
UPDATED TIMESTAMP
CEN_ALERT CENTER_ID
EXT _ID SYSTEM ID
EXT_ID AGENCY ID

EXT ID TSS ID
TCP_HOST

TCP_PORT

MAINT ORGANIZATION ID
DISPLAY BEARING
+ENABLE SCHEDULED BIT IND

NOT NULL
NOT NULL
NOT NULL
NOT NULL

NOT NULL
NOT NULL

NOT NULL

NOT NULL

NOT NULL
NOT NULL

VARCHAR? (32)
NUMBER (5)
CHAR (32)
VARCHAR?2 (1)
VARCHAR?2 (15)
VARCHAR? (60)
NUMBER (5)
NUMBER (10)
VARCHAR2 (25)
NUMBER (5
NUMBER (
NUMBER (
NUMBER (
NUMBER (
NUMBER (
NUMBER (
NUMBER (
NUMBER (
DATE

DATE

CHAR (32)
VARCHAR? (
VARCHAR? (
VARCHAR? (
VARCHAR? (
NUMBER (5)
CHAR (32)
NUMBER (3)
NUMBER (1)

35)
35)
256)
16)
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TSS_RAW_DATA Table (NEW)

A new TSS RAW_DATA table will be created to support logging of TSS raw traffic data
directly to the live database. This table will be modeled to mirror the TSS_RAW_DATA table
in the archive database, to provide for easy archiving of data from the live database to the archive
database.

TSS _DEVICE ID NOT NULL VARCHAR2 (32)
SYSTEM TIMESTAMP NOT NULL DATE

ZONE NUMBER NOT NULL NUMBER (2)
ZONE GROUP_NUMBER NOT NULL NUMBER (2)
DIRECTION NOT NULL NUMBER (3)
SPEED NOT NULL NUMBER(4,1)
VOLUME NOT NULL NUMBER (5)
OCCUPANCY NOT NULL NUMBER(4,1)

CONSTRAINT "TSS RAW DATA PK"

PRIMARY KEY ("TSS DEVICE ID", "SYSTEM TIMESTAMP", "ZONE NUMBER")
CONSTRAINT "TSS RAW DATA FK"

FOREIGN KEY (TSS_DEVICE ID)

REFERENCES TSS (DEVICE ID) ON DELETE CASCADE
CONSTRAINT TRD ZONE NUMBER CHECK (ZONE NUMBER BETWEEN 1 AND 12)
CONSTRAINT TRD ZONE GROUP NUMBER CHECK (ZONE GROUP NUMBER BETWEEN 1 AND 12)
CONSTRAINT TRD DIRECTION CHECK (DIRECTION IN (0, 2, 4, 6, 8, 254, 255))
CONSTRAINT TRD OCCUPANCY CHECK (OCCUPANCY BETWEEN -1 AND 100)

TSS_ZONE_GROUP and TSS_ZONE Tables

The TSS_ZONE_GROUP and TSS_ZONE tables will potentially have more rows: there may be
up to 12 zone groups per TSS and up to 12 zones per zone group (maximum of 12 zones per
TSS), as the G4 RTMS can support up to 12 zones. (The X3 RTMS can support up to 8 zones).
There are no structural changes to support this.

2.4.1.1.2.4 PL/SQL Module Definition and Database Trigger Reports
There are no new PL/SQL modules for CHART R9.

2.4.1.1.2.5 Database Size Estimate - provides size estimate of current design
G4 RTMS Feature

The new TSS_RAW_DATA table of recent live TSS data is expected to hold a minimum of 30
minutes’ worth up to a maximum of 4.5 hours’ worth of raw data. Polls occur every five minutes
so that is 6 polls to 30 polls per working online internal TSS in the live database at all times. The
average number of polls stored at any given time then, is 18 rows per online internal TSS. A poll
consists of data for every zone. There are 137 internal TSSs and 503 zones for those TSSs in
CHART at this time. A TSS_RAW _DATA row is 100 bytes in CHART at this time. If all are
online and working that is 503 x 18 x 100 bytes = 905,400 bytes, or just under 1MB additional
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space needed in the database support TSS data, up to a peak every 4 hours (30 polls worth) of
595 x 30 x 100 = 1,509,000 bytes, or about 1.5MB. There is no change in the archive database
for TSS — the same data will eventually get archived into the archive database the same as
before.

2.4.1.1.2.6 Data Distribution

There are no changes to data distribution for R9.

2.4.1.1.2.7 Database Replication
There are no changes to database replication for R9.

2.4.1.1.2.8 Archival Migration
There are no changes to archival migration for R9.

2.4.1.1.2.9 Database Failover Strategy
There are no changes to the database failover strategy for R9.

2.4.1.1.2.10 Reports

No reports will be added or updated for R9. Since R5, the CHART reporting function has been
transferred to University of Maryland.

2.4.1.2 CHART Flat Files
The following describes the use of flat files in CHART.

2.4.1.2.1 Service Registration Files
There are no new Java services and therefore no new service registration files for CHART RO.

2.4.1.2.2 Service Property Files
Except as noted, there are no new service property files for CHART RO.

2.4.1.2.3 GUI Property Files

There are only minor updates to the GUI properties file in its WEB-INF directory for CHART
R9.

2.4.1.2.4 Arbitration Queue Storage Files

There are no changes to Arbitration Queue Storage Files for R9.

2.4.1.25 Devicelogs

There are no changes to Device Log Files for R9, except that TSS debug log files will now
include G4 as well as X3 RTMS logs.
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2.4.1.2.6 Traffic Sensor Raw Data Logs

Traffic Sensor Raw Data Log Files no longer be used starting in R9. TSS raw data will be
logged directly to the live database (whence it will be archived to the archive database, on the
order of every four hours). Note: this section of the design document will be removed starting
with R10; it will no longer be relevant.

2.4.1.2.7 Service Process Logs

All CHART services write to a process log, used to provide a historical record of activity
undertaken by the services. These logs are occasionally referenced by software engineering
personnel to diagnose a problem or reconstruct a sequence of events leading to a particular
anomalous situation. These logs are automatically deleted by the system after a set period of
time defined by the service’s properties file, so they do not accumulate infinitely. These files are
stored in the individual service directories and are named by the service name and date, plus a
“.txt” extension. These logs are typically read only by software engineering personnel. Except
where noted, there are no changes for service process logs for R9 features.

2.4.1.2.8 Service Error Logs

All CHART services write to an error log, used to provide detail on certain errors encountered by
the services. Most messages, including most errors, are captured by the CHART software and
written to the process logs, but certain messages (typically produced by the Java Virtual Machine
itself, by COTS, or DLLSs) cannot be captured by CHART Software and instead are captured in
these "catch-all" logs. Errors stored in these logs are typically problems resulting from a bad
installation; once the system is up and running, errors rarely appear in these error logs.
Debugging information from the JacORB COTS, which is not usually indicative of errors, can
routinely be found in these error logs, as well. These log files can be reviewed by software
engineering personnel to diagnose an installation problem or other type of problem. These logs
are automatically deleted by the system after a set period of time defined by the service's
properties file, so they do not accumulate infinitely. These files are stored in the individual
service directories and are named by the service name and date, plus an ".err" extension. These
logs are typically read only by software engineering personnel. Except where noted, there are no
changes for service error logs for R9 features.

2.4.1.29 GUI Process Logs

Like the CHART background services, the CHART GUI service also writes to a process log file,
used to provide a historical record of activity undertaken by the process. These GUI process logs
are occasionally referenced by software engineering personnel to diagnose a problem or
reconstruct a sequence of events leading to a particular anomalous situation. These logs are
automatically deleted by the system after a set period of time defined by the GUI service’s
properties file, so they do not accumulate infinitely. These files are stored in the
chartlite/LogFiles/ directory under the webapps/ directory in the Apache Tomcat
installation area. They are named by the service name (“chartlite”) and date, plus a “. txt”
extension. These logs are typically read only by software engineering personnel. Additional log
files written by the Apache Tomcat system itself are stored in the 1og/ directory in the Apache
Tomcat installation area.
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e R9 GUI changes do not change the way the GUI process logs operate.

2.4.1.2.10 FMS Port Configuration Files

The CHART Communications Services read a Port Configuration file, typically named
PortConfig.xml, upon startup, which indicates which ports are to be used by the service and
how they are to be initialized. A Port Configuration Utility is provided which allows for
addition, removal of ports and editing of initialization parameters. As indicated by the extension,
these files are in XML format. This means these files are hand-editable, although the Port
Configuration Utility allows for safer, more controlled editing. The Port Configuration files are
typically modified only by software engineers or telecommunications engineers.

e There are no changes to this section for the any of the R9 features.

2.4.1.2.11 Watchdog Configuration Files
There are no changes to the Watchdog configuration files for any of the R9 features.
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2.4.2 Database Design

Changes made to the CHART database design for Release 9 features are described below.

2.4.2.1 Decision Support

24.2.1.1 CHART DB

The R9 Decision Support feature will require five new tables being added to the CHART Oracle
database, as described above.

2.4.2.2 Desktop Video

24221 CHART DB
The changes to the database design for R9 are detailed above. Following is a description of
these changes:

eConfiguration of maximum video sessions allowed per operations center (column added to
the CENTER table)

ePersistence of video sessions to handle the restarting of the CHART service managing the
video sessions (new VIDEO_SESSION table).

eAddition of a “public” flag to govern whether a camera’s stream will be blocked within an
SFS if the Block (or Unblock) To Public command is issued, and a “stream blocked” flag
to record the last known blocking status  (columns added to
FLASH_VIDEO_STREAM_CONTROL table).

eAdditional Database trigger will be design for DS_MSG_TEMPL_FILTER table, this will
check null values for the table.

2.4.2.3 G4 RTMS

24.2.3.1 CHARTDB

The changes to the database design for R9 are detailed above. Following is a description of
these changes:

TSS Table

In the TSS table there will be one new column, but the TSS_MODEL _ID column will be
able to take a new value, a value of 3 meaning G4 RTMS. (Existing values of 1 meaning
(X3) RTMS and 2 meaning External TSS will be maintained.) A new row will be added to
the CODE_LIST_ITEM table to define the new value of 3 for CODE_TYPE ‘Model ID
(TSS)’.

TSS_RAW_DATA Table
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A new TSS Raw Data table will be created to support logging of TSS raw traffic data directly
to the live database. This table will be modeled to mirror the TSS_RAW_DATA table in the
archive database, to provide for easy archiving of data from the live database to the archive
database.

TSS_ZONE_GROUP and TSS_ZONE Tables

The TSS_ZONE_GROUP and TSS_ZONE tables will potentially have more rows: there may
be up to 12 zone groups per TSS and up to 12 zones per zone group (maximum of 12 zones
per TSS), as the G4 RTMS can support up to 12 zones. (The X3 RTMS can support up to 8
zones). There are no structural changes to support this.)

2.4.2.4 Archiving - Changes

The CHART Archive database stores data from the CHART operational system as part of a
permanent archive. The CHART Archive database design is a copy of the CHART operational
system for those tables containing system, alert, traveler information messages and their
underlying data, and event log information. In addition, the CHART Archive database stores
detector data. We will be changing the code for TSS RAW DATA load, In R9 we will not be
using sql loader to load the tss raw data. We will create new package to load the TSS raw data
directly from the live database tables.
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3 Key Design Concepts

3.1 Decision Support

In this release the focus of decision support is on helping the operator to determine the best
DMS devices to use in response to a traffic event and to suggest messages that the operator
should consider putting on the selected signs. To that end, the system can be pre-configured
with message templates that pertain to one or more traffic event types, signs within certain
proximities, and signs with specified geometries. Upon request, the system finds the signs
near a traffic event (using further away devices as more lanes close) and then searches
through the pre-configured templates looking for those that pertain to each sign for the
traffic event. The variables in the template are then replaced with current data from the
traffic event to create the suggested message. Each sign can have multiple suggested
messages, so the system scores each message it creates from a template based on how
specific the message content is (number of parameters, etc) and presents the suggestions
with the highest scoring suggestion at the top.

In addition to DMS message suggestions, CHART R9 also enhances the traffic event
response panel by notifying the user when the current response plan does not contain a DMS
that decision support rules indicate should be used, or when they are using a DMS that the
rules indicate should not be used. The page is also enhanced by allowing the operator to
request a preview map that shows all response devices and what messages they would have
on them if the response plan was executed.

3.1.1 Key Design Decisions (Decision Support)

eAll R9 Decision Support work is Traffic Event specific and relies heavily on the availability
of current Traffic Event data in order to work. To optimize performance and reduce
complexity it was decided to implement the R9 Decision Support algorithms in the
CHART Traffic Event Service.

eAlthough the R9 Decision Support suggestions revolve around traffic events, it is not
difficult to imagine wanting to create decision support type suggestions for other portions
of the CHART system. To ensure this type of flexibility, the DecisionSupportEnabled
interface has been defined outside of the traffic event domain. This CORBA interface
can be implemented by any component that needs to be able to make suggestions.

eThe types of data suggested have also been designed for easy extensibility so that the
system can suggest actions other than “put this message on this DMS” or “use this plan”.

eThe DecisionSupportUtility package has been added to contain decision support algorithms
and utilities that are not traffic event specific. This will allow us to re-use this code for
other decision support related activities in the future.

eAssembling a list of suggested actions for an operator based on current system conditions
can be a relatively long running operation. The design takes advantage of the existing
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CommandStatus interface used for device communications and camera control requests
to allow the Ul to continue on without waiting for the suggestions. The server then
updates the status text to inform the user of the progress on their request. The interface is
designed to allow the server to stream back suggestions as they are found if desired.

eThe CHART Mapping GIS Web Service will be extended to allow the CHART system to
request information about the nearest exit to the traffic event, and also to determine if
each device that is located on the same route as the traffic event is upstream or
downstream from the traffic event.

eEach Traffic Event will cache the list of devices that are nearby and whether that device is
on the same route as the traffic event. If it is on the same route it will also cache flags
that indicate if the device is in the same direction as the traffic event and if the device is
upstream or downstream from the traffic event. This cache will be updated periodically
on a configurable basis to account for the rare occasions when devices are added, deleted
or moved. It will also be updated any time the traffic event location is changed. This
cached information will allow the system to quickly provide a list of devices that are
recommended for use in the response plan for the traffic event (upstream devices in same
direction) and a list of devices that are not recommended for use (downstream devices in
same direction).

eThe R9 Decision Support DMS templates are designed as an extension of the DMS message
template framework that was created for travel time and toll rate messages.

3.2 Desktop Video
General Configuration

To display desktop video, the CHART GUI will make use of a camera’s Flash video stream that
has already been configured in one of the several Streaming Flash Servers (SFSs) used in the
CHART system using the SFS software. (Also note that a camera stream must be configured in
the Transcoding Server to encode the image for use by a Streaming Flash Server). Examples of
SFSs include: Internal, Public, SWGI, and Mobile. A given camera may have streams set up in
some or all of the SFSs. A camera must also be configured in CHART to specify which of the
SFSs have streams representing it before CHART will support desktop video for that camera. In
R9, each instance of the GUI will use one specific SFS, so a camera will only be viewable if it is
configured for that SFS.

Video Sessions: Limiting and Tracking Desktop Video Usage

The concept of a “video session” is being introduced in R9 to track and limit usage of desktop
video. A video session represents the potential use of the network resources to stream a single
live camera image, and can be thought of as a single video window that is open on a user’s
desktop. In an attempt to limit the network bandwidth usage by desktop video, the number of
video sessions will be limited per operations center, so that each operations center will support a
maximum total number of video sessions that all users logged into that center can have open.
Before opening each video window, the system will check to make sure that the resource limit
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has not been exceeded. Once the initial resource limit check is made, the user can stream video
without checking the resource limit again as long as that video window is open (regardless of
whether video is actually streaming or not). An administrator will be able to end a user’s video
session to free up system resources, which will cause the video to stop streaming. Video
sessions also provide status tracking information, and users will be able to see who is viewing
which cameras and tours via desktop video. If for some reason a user’s browser or the GUI
servlet fails to release the video session when a video window is closed, there will be resource
cleanup logic at both the GUI servlet level and at the CHART service level to make sure
resources are released after a configurable timeout. If operations center’s desktop video limit is
reduced below the current usage, all current sessions will continue however no new sessions can
be opened until the total for that operations center is below the new limit.

Video sessions will be managed by the Resources Module (User Management Service) rather
than by the Video Service, to simplify logic and reduce potential failure conditions that could
occur. It might seem like video sessions should be managed by the Video Service, but what
they really represent is network usage and they are completely independent of all of the types of
objects hosted by the Video Service. Video sessions are really a negotiation between the GUI
and Resource Management, as it is the GUI that is using the network resources and the Video
Service does not need to be involved.
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Blocking / Unblocking and Video Stream Status

The Block / Unblock Camera To Public functionality that has blocked a camera’s streams in all
SFSs configured in CHART since R5 will be modified in R9 to accommodate the non-public
SFSs that will be added to support desktop video streaming. (Prior to R9, only public SFSs
were configured in CHART, and the only reason SFSs were configured in CHART was to
support blocking.) Non-public SFSs will not be affected by these “public” commands, although
in R9 a camera’s stream will be blockable / unblockable via a separate command on an
individual SFS basis (regardless of whether the SFS is public or not).

Currently the SFS software API does not support querying the existence or the blocking status of
the camera streams within the SFS. As a result, in R9 CHART will maintain its own status
information for each camera stream within an SFS. To maintain the accuracy of this status, it is
assumed (see Assumptions/Constraints) that blocking of a camera’s stream will ONLY be done
via CHART, and the SFS software will not be used for this purpose. Should the status get out of
synch, the workaround (using CHART) would involve issuing a block (or unblock) command to
the individual SFS to get it back to a known state.

Blocking a camera to a given organization will affect desktop video usage for the organization
associated to the operations center at which the user logged in. If the matching organization is
blocked, the user will not be able to view desktop video.

NOTE — Since R5 the SFS configuration settings have been configured in the System Profile, but
these System Profile settings only act as a template from which values are copied into the camera
configuration when the SFS is added to a camera. This makes the camera configurations
independent of the System Profile settings, but changing settings such as the SFS IP address,
password, or name (or in R9, the public flag) would have to be done for each camera in the
system if the setting is changed via the CHART GUI (although it could be changed more easily
via a database update followed by a restart). Changing the design to have each camera reference
the settings in the System Profile would make it easier to change the SFS configuration settings.
However, because it would be a non-trivial change and the issue existed prior to R9, this
document does not attempt to change the nature of the previous design, although an enhancement
PR (LevC3159) has been entered to consider changing it if time allows.
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Video Tours

A user will be able to view preconfigured (persistent) video tours via desktop video, with a
couple of limitations. First, only cameras that have video streams configured for the GUI’s
assigned SFS will be included in the tour. Second, any camera presets configured for the tour
will be ignored. (The use of presets would require camera communications, and multiple users
viewing tours with presets would have the potential to cause serious communication problems
with the cameras. Also, using presets with desktop video would have required precise timing
between the application of the preset and the desktop video buffering in the GUI, which may not
even be feasible.)

The video from multiple cameras in the tour will be buffered one at a time, so that there will be a
slight delay when switching between camera streams. (This was shown in the prototype and was
deemed to be acceptable.) Because buffering is done one camera at a time, viewing a tour will
count as a single video session with respect to the operations center resource limit.

Normally only one instance of a camera is allowed on a desktop however desktop tours are
permitted to contain the same camera as an existing desktop session — even if it is the only
camera displaying in the desktop tour.

Camera Control

Prior to R9, the system required a camera to be displayed on a local monitor before the user was
allowed to request control of the camera. In R9, this restriction will be removed or relaxed. If
the camera is not already displayed on a local monitor when the user requests control and if the
camera is eligible for streaming, a desktop video session will automatically be opened for the
user so that they can see the effects of the control operations on the camera.

Similarly, if a camera control session contains the camera’s video and that same camera is later
put on a local monitor, the user is then allowed to remove the desktop video session from the
camera control session.

As it is with local monitors, for the purposes of camera control, a camera in a desktop tour does
not satisfy the requirement that a user be able to view a camera before obtaining control. This is
true even if the camera is the only one displaying in the desktop tour.
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3.3 G4 RTMS

This task is to provide support for the G4 RTMS Traffic Sensor and to support multi-drop
deployment of TSS devices. Currently SHA owns G4 RTMS models of TSS but operates them
in X3 compatibility mode because the CHART software does not support the G4 protocol. The
G4 protocol provides information for 12 detection zones instead of 8 zones like the X3. The G4
protocol is substantially different than the X3; it is built to support additional traffic parameters
(such as gap (a.k.a. headway)), up to 6 vehicle classes, additional zones, and future expansion.
The CHART software will be changed to allow the administrator to specify whether a TSS is a
X3 RTMS (the “original” RTMS model) or a new G4 RTMS model. When a G4 model is
indicated, zone groups defined for the TSS will be able to use zones 1 through 12. When a G4
model is polled, volume, speed, and occupancy data will be retrieved for each of the zones in
use. The CHART GUI will be updated to allow display of 12 zones for G4 RTMS sensors in
each place where 8 zones can currently be displayed. All existing rules regarding display of
summary data vs. actual data will apply to the additional zones.

The data exporter will be changed as necessary to support detectors with 12 zones. The current
TSS simulation software built into the TSS service will be updated to support simulating data
with up to 12 zones from a G4 RTMS.

The logging of the raw traffic data will be updated to log directly to the live CHART database
instead of using flat files. This will be done for both the X3 and G4 models and will support 8 or
12 zones of data. Up until R8, traffic data is logged to flat files, and is loaded from there into the
archive database once a day by a database job. The current job used to pull raw data from flat
files into the archive database will be retired and the archiving task will be updated to archive the
RTMS raw data directly from the live CHART database(s). An advantage of logging to the
database is it will make it easier to depersist the latest poll data into each TSS during startup of
the TSS Service. In order to facilitate this, actually two tables will be used: one called
TSS_RAW_DATA which is strictly for the database archive job to archive and purge. The TSS
Service will never read this table, so after archiving the archive job is free to purge everything in
this table without prejudice. The TSS_RAW_DATA_LATEST table will contain only the most
recent datapoint for each TSS (that is, when a new datapoint for a TSS comes in, the previous
datapoint will be deleted first, then the new datapoint inserted. This eliminates the risk that a
broken archive job could leave thousands of records in the table the TSS Service reads, which
would slow down startup of the TSS Service, and greatly simplifies the depersistence code.

The TSS Service will no longer run Built-in Test (BIT) based on the receipt of a bad health bit
during data polling. The G4 RTMS does not populate this health bit, and the manufacturer has
recommended against this practice even for the X3 RTMS. For one thing, for both models,
running BIT halts data collection for about 20 seconds (vehicles are not detected). As a
compromise, the system can be configured to poll TSSs automatically once a night. A system-
wide TSS BIT execution time (expected to be during early morning hours, e.g., 3:00 in the
morning) can be configured into the System Profile. Each TSS can be individually configured to
run or not run BIT at the scheduled time. It is expected that only flaky detectors will be
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configured to run BIT, and most normally operating detectors will not, but that is a client
decision.

To support multi-drop capability, the CHART software will be changed to group the polling of
TSSs that use TCP/IP communications and have the same IP address and TCP port, or the same
phone number. During the polling cycle, each detector that shares the same connection or phone
number will be polled sequentially to avoid having these detectors polled simultaneously, which
is known to cause contention issues. During this polling process, detectors will be checked to
see if they are configured to run scheduled BIT, and if the test has not been run since the BIT
time arrived. Any detectors needing to run BIT will run their BIT following data collection.

3.4 Error Processing

In general, CHART traps conditions at both the GUI and at the server. User errors that are
trapped by the GUI are reported immediately back to the user. The GUI will also report
communications problems with the server back to the user. The server may also trap user errors
and those messages will be written to a server log file and returned back to the GUI for display to
the user. Additionally, server errors due to network errors or internal server problems will be
written to log files and returned back to the GUI.

3.5 Packaging

3.5.1 CHART

This software design is broken into packages of related classes. The table below shows each
package that is new or changed to support the Release 9 features.

Package Name Package Description

CHART2.CameraControlModule This package is changed for R9 to support blocking and
unblocking SFS streams for a camera, and keeping track
of the stream blocking status.

CHART2.Common This package has been changed by adding some new
data types that can be used to describe the proximity of a
location to another location. This will be used by
decision support to describe the location of devices in
relation to a traffic event that is being responded to.

CHART2.DecisionSupport This CORBA package has been added in R9. It contains
new interfaces and data types that allow client
components to request decision support generated
suggestions from server components.

CHART?2.DecisionSupportUTtility This Utility package contains server side utility code
that can be used by future components that implement
the DecisionSupportEnabled interface. The intent of
this package is to increase reuse by keeping common
code out of the TrafficEventModule package.

CHART2.DMSUtility.templates This package has been updated to re-factor the existing
travel times and toll rates templates to provide a
common framework that can be used for decision

CHART R9 Detailed Design 3-7 08/26/2011



Package Name

CHART2.DMSUtility.templates.DecisionSupport

CHART2.DMSUTtility.templates. TravelerInfo

CHART2.MessageTemplateManagement

CHART2.MessageTemplateModule

CHART2.ResourcesModule

CHART2.TrafficEventModule

CHART2.TSSControlModule

CHART2.TSSManagement

CHART?2.Utility.objectcache.planmgmt

CHART?2.Utility.objectcache.templatemgmt

chartlite.data

chartlite.data.decisionsupport

chartlite.data.templates

chartlite.data.trafficevent

chartlite.data.tss

chartlite.data.video

chartlite.servlet

chartlite.serviet.dms

Package Description
support templates as well.
This package contains the DMS template code that is
decision support specific.
This package contains the DMS template code that is
travel time and toll rate specific.
This package has been changed by altering the IDL
structures and interfaces that are used for message
templates to be extensible in order to support the new
template types needed for decision support.
This package is being modified to use the new common
templates framework and to allow it to support the
current travel time, toll rate, and decision support DMS
templates as well as to make it flexible enough to easily
support decision support HAR templates in the future.
This package is changed for R9 to manage user video
sessions, which are limited per operations center to limit
bandwidth usage.
This package is being modified in order to allow the
TrafficEventGroup to suggest possible DMS messages
that the operator should consider using based on current
event details and nearby devices.
This package is changed for R9 to support the the G4
RTMS.
This CORBA package will be modified for R9 to add
support for G4 RTMS in addition to X3 RTMS
(formerly known simply as RTMS).
This package contains the classes necessary in order to
allow the object cache to discover and maintain a cache
of ProxyPlan and ProxyPlanltem classes for use in
decision support.
This package contains the classes necessary in order to
allow the object cache to discover and maintain a cache
of message template classes for use in decision support.
This package is changed for R9 to add a video session
wrapper class and to modify the operations center
wrapper object to keep track of video sessions.
This package contains GUI data classes for decision
support.
This GUI data package is modified to make templates
more generic in order to support the new template types
needed for decision support.
This GUI data package is modified to support the new
decision support functionality that is traffic event
specific.
This CORBA package will be modified for R9 to add
support for G4 RTMS in addition to X3 RTMS
(formerly known simply as RTMS).
This package is changed for R9 to support flash stream
blocking status and to add a “public” flag.
This package is changed for R9 to add some
miscellaneous utility methods to the servlet classes to
support desktop video.
This GUI package is modified to support the processing
needed to allow users to manage DMS related decision
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Package Name Package Description

support message templates.

chartlite.servlet.templates This GUI package is modified to support the new
generic base template classes used by decision support,
travel time and toll rate templates.

chartlite.servlet.trafficevents This GUI package is modified to support the new
processing that is needed to allow the user to request
DMS message suggestions for traffic event response as
well as to allow the user to view a traffic event response
preview map.

chartlite.servlet.tss This package is changed for R9 to support the the G4
RTMS.

chartlite.servlet.usermgmt This GUI package has been modified to support the new
system profile configuration settings needed for decision
support.

chartlite.servlet.video This package is changed for R9 to support desktop
video-related requests.

Flex: video This package is new for R9 to support video streaming
via an Adobe Flex control.
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3.6 Assumptions and Constraints

3.6.1 Decision Support

1.

The Decision Support feature will suggest messages only for CHART DMS devices in
R9. It will not suggest messages for external DMS devices (those that are not under
direct control of the CHART DMS Service). This should be a safe assumption because
CHART operators currently do not have any means of activating messages on external
DMS devices.

The CHART system does not currently have the ability to determine if there is an easily
traversable route between a DMS and a traffic event. Further, during the JADs it was
determined that we do not want to pay for the use of a subscription API. Therefore, R9
Decision Support will suggest messages for all DMS devices within the configured
radius of the traffic event. Note: an administrator will be able to indicate if the system
should suggest messages only for devices on the same route as the traffic event.

3.6.2 Desktop Video

1.

Camera streams will not be blocked within the SFS software except through the
CHART GUI. Blocking of the camera streams using the SFS software or any other
method will result in CHARTs status for a camera’s stream being incorrect. (As of R9
the SFS API does not support querying the stream status, so there is no way for CHART
to query the existence or blocked/unblocked status of a camera’s streams within the SFS
server).

3.6.3 G4 RTMS

1.

For RTMS we will continue to use only the traffic parameters currently used in CHART
for the X3 model (volume, speed, occupancy). We will not add other data made
available in the G4 model such as gap, headway, and vehicle classifications.

For RTMS we will continue to use only status values currently used in CHART
(hardware failed, comm failed, or OK) and will not add other status data to CHART that
is available from the G4, such as Side Fired vs. Forward Looking and voltage.

For RTMS technical support will continue to be available from the G4 manufacturer
(I1SS).

For RTMS the G4 device will be provided by the Radio Shop will continue to be
available and accessible from CSC and over the Internet.

For RTMS support for multi-drop will be done without IDL changes. We will move the
polling timers out of the PolledTSSImpl object to a higher level (the factory) so that we
can share threads amongst detectors that have the same IP and port, therefore serializing
access to them.
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6. For RTMS the multi-dropped TSSs will be hosted within the same TSS service/factory.
7. For RTMS we will not update the stand alone RTMS simulator.

8. For RTMS the data exporter will handle detectors with 12 zones without changes. The
data exporter will need to be tested however.
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4 Use Cases — Decision Support

The use case diagrams depict new functionality for CHART R9 Decision Support and also
identify existing features that will be enhanced. The use case diagrams for Decision Support
exist in the Tau design tool in the Release 9 area. The sections below indicate the title of the use
case diagrams that apply to Decision Support.

4.1.1.1 RespondToTrafficEvent (Use Case Diagram)

The system allows an operator to control devices in response to an event through the use of
a response plan. The user may add devices to the plan, select the desired state of the
devices, then activate the plan. Any of the devices used by the event response plan may be
deactivated while the event is open by removing the item for that device from the plan.
When the event is closed, if the response plan is active, it will be deactivated automatically.

aaaaa

AddPlanto
Response,
«extendSy

cextends> o

AddHAR
Response Plan

Figure 4-1. RespondToTrafficEvent (Use Case Diagram)

4.1.1.1.1 Add Device to Response (Use Case)

An operator with the correct functional rights may add a device to the response plan of a
traffic event. Please refer to the extending use cases to see the types of devices that can be
added to a response plan.
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41.1.1.2 Add HAR to Response Plan (Use Case)

An operator with the correct functional rights may add a HAR to the response plan of a
traffic event. Doing so will cause the message on that HAR to be set when the response
plan is executed. In this version of the system, the HAR will be added with a blank initial
message which the operator may modify before executing the plan. In future releases, the
HAR object could suggest a message based on the properties of the traffic event whose
response plan it was being added to.

4.1.1.1.3 Add Plan to Response (Use Case)

An operator with the correct functional rights may add the items from an existing plan to a
traffic event's response plan. This action is performed by dragging the plan to the traffic
event. Doing so will cause the traffic event's response plan to contain a response item for
each item in the plan. This feature will be useful when responding to recurring congestion
events or special events where a predefined plan can be established and stored. The
operator may also drag one or more individual plan items from a plan to a traffic event. If
response items already exist in the response plan for the devices referenced by the plan
items, the message will be changed in the response item; otherwise, new response items
will be created. These changes or additions of the response items are only proposed
changes and will not affect the device unless the response items are subsequently executed.

41.1.1.4 Add Suggested DMS Messages To Response (Use Case)

A user may opt to add a suggested DMS message to the current response plan. If the device
is already in the response plan, it will be updated to use the suggested message. The user
may also opt to activate the message immediately when adding it.

4.1.1.1.5 Add Suggested Plan Iltems To Response (Use Case)

A user may opt to add one or more suggested DMS plan item messages to the current
response plan. If the device is already in the response plan, it will be updated to use the
suggested message. The user may also opt to activate the message immediately when
adding it.

4.1.1.1.6 Configure Response (Use Case)

An operator with the correct functional rights may configure a response plan to control
devices in response to a traffic event. Please refer to the extending use cases for details.

4.1.1.1.7 Control Devices in Response to Event (Use Case)

A user may control devices in response to an event by adding the devices to the traffic
event response plan, editing a message for each device, then activating the response plan
items.
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4.1.1.1.8 Disable Suggestions For A DMS (Use Case)

A user with sufficient privileges will be able to disable suggestions for a particular DMS.
The suggestions can be disabled for the life of the traffic event, or may be disabled only for
the current response plan suggestions session. Once they are disabled, DMS suggestions
may also be re-enabled.

4.1.1.1.9 Disable Suggestions for a Plan (Use Case)

A user with sufficient privileges will be able to disable suggestions for a particular Plan.
The suggestions can be disabled for the life of the traffic event, or may be disabled only for
the current response plan suggestions session. Once they are disabled, DMS suggestions
may also be re-enabled.

4.1.1.1.10 Evaluate Response Plan (Use Case)

Users may utilize the system to evaluation their current response plan. Refer to the
extending use cases for a list of supported evaluation tools.

4.1.1.1.11 Execute Response (Use Case)

An operator with the correct functional rights may execute the response plan for a particular
traffic event. Performing this operation will place the message from each response plan
item on the arbitration queue of the corresponding device.

4.1.1.1.12 Remove Device from Response (Use Case)

An operator with the correct functional rights may remove a device from a traffic event's
response plan. This action will result in the message from this response plan item being
removed from the arbitration queue of the device which is being removed.

4.1.1.1.13 Request Suggested DMS Messages (Use Case)

The system will suggest template based DMS messages for DMS devices that are located
within a configurable distance of the traffic event. Each device can have multiple template
based suggestions. Each template is tested to verify that it is suitable for the traffic event
type, distance and proximity of the sign to the traffic event, and sign geometry. Each
suitable template will result in a suggested message. Suggestions are scored according to
their specificity of the DMS/Traffic Event combination. Thus, a template that pertains only
to incidents will be scored higher than a similar template that pertains to all traffic event
types. Templates with higher scores are display to the user first. The system will also locate
plans that contain the nearby DMS devices and will also suggest the planned messages for
each of these devices. Because the system has no knowledge of the content of these
messages they will be given the lowest possible score.

4.1.1.1.14 Request Suggested Message For Response Plan Devices (Use Case)

A user with sufficient privileges may request message suggestions for either all DMSs in
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the response plan or DMSs in the response plan with a blank message. The system will

suggest messages for a DMS in the response plan even if that DMS was not originally
suggested for this traffic event.

4.1.1.1.15 Request Suggested Plans (Use Case)

The system shall also suggest plans that contain DMS devices that are within the
configurable range of the traffic event. Each plan that contains any "nearby" devices will be
suggested. Plans will be scored according to the percentage of total plan items that are
nearby DMS devices and will be presented to the user in order of score.

4.1.1.1.16 Request Suggested Response Actions (Use Case)

A user with sufficient privileges may request the suggested response actions for a traffic
event. Refer to extending use cases to see what types of suggestions are supported.

4.1.1.1.17 Set DMS Message (Use Case)

The message on a DMS can be set when the DMS is online or in maintenance mode. When
the DMS is online, the message is set by the DMS's arbitration queue. This queue sets the
message of the DMS to be the message that is on the queue that has the highest priority.

When the DMS is in maintenance mode, an operator with proper functional rights can set
the message on a DMS directly.

4.1.1.1.18 Set DMS Message for use in Response Plan (Use Case)

An operator with the correct functional rights may modify the message which will be
displayed on a DMS when a traffic event response plan is executed. This can be done by

using the message editor, or dragging a stored DMS message to the item in the event
response.

4.1.1.1.19 Set HAR Message for use in Response Plan (Use Case)

An operator with the correct functional rights may modify the message which will be
broadcast from a HAR when the traffic event's response plan is executed. This can be done

using the HAR message editor, or dragging a HAR stored message to the item in the
response plan.

4.1.1.1.20 SetHARMessage (Use Case)

A HAR's message is set through the execution of an event response plan or set directly by
an administrator when the device is in maintenance mode. The message activation may
specify messages which were previously stored in message slots in the controller or a
message that was created using the HAR message editor.

When activating a HAR message created by the message editor the user may choose to use
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the default header and trailer or just use the message body for the entire message. Messages
activated in this manner shall be loaded into the HAR controller in the slot designated for
immediate broadcast.

A HAR message activation also specifies if each associated SHAZAM should be activated
or not. The selected notifiers will be activated only after the message has been activated on
the HAR.

The system shall support sending messages to at least 4 HARs at one time; each constituent
of a synchronized HAR counts as 1 HAR toward this total. A synchronized HAR is
comprised of individual constituent HARs that play the same message at the same time.
Each constituent can be specified as being active or inactive; messages activated on a
synchronized HAR are only activated on the active constituents.

4.1.1.1.21 Use Suggested Response Actions (Use Case)

A user with sufficient privileges may use a suggested response action. Refer to the
extending use cases to see the list of supported response actions the user may use.

4.1.1.1.22 View Device Use Warnings (Use Case)

The system will highlight any devices that are currently in the response plan that appear to
be inappropriate. A good example of a potentially inappropriate device is a DMS that is on
the same route, same direction as the traffic event but is downstream from the event.

4.1.1.1.23 View Devices That Should Be Considered for Response (Use Case)

A user will be able to see a list of devices that decision support rules indicate should be
considered for use in the response plan of the traffic event but that are currently in the
response plan.

4.1.1.1.24 View Message Currently Active on Response Device (Use Case)

The system will allow a user to see the currently active message on a response device. This
can aid the user in deciding whether the currently planned response message is useful.

4.1.1.1.25 View Response Plan Preview Map (Use Case)

A user may view a map that shows the traffic event, all currently planned response plan
items, and any response plan items that should be considered. For each response plan item,
the suggested message can be viewed by opening the device callout. Devices in the
response plan that should not be considered will be highlighted on the map. Devices not in
the response plan that should be considered will also be highlighted on the map. This will
help the operator to visualize the future state of the system if the response plan is executed
as currently planned.
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4.1.1.2 ConfigureDecisionSupport (Use Case Diagram)

The system allows an operator to configure the decision support settings that are used to
generate suggested actions (both devices and messages) for a traffic event response plan.
The user may configure general settings (distances, proximities, and route types), DMS
message templates, route direction replacement text, event type and incident type tag
replacements, and word substitutions.

Configure Proximities

Configure Distances, | Configure Route Types.
«exten
\ «extends» /
«exterids» a
Configure DMSM Template_2<] Edit DMSM Template

0V L v\
Configure General Settings sextends»
«extends»

\ Configure Message Template
°

Configure Lane Closure Word Operator Confiqure Route Direction
‘Replacements

Add DMS Message Template

«extends»

1

Remove DMSMessage Template

(

Configure Word Substitution

Configure Tag Replacements

7N

«extends» «extends»

Configure Event Type Configure Incident Type
Tag Replacements, Tag Replacements

Figure 4-2. ConfigureDecisionSupport (Use Case Diagram)

41.1.2.1 Add DMS Message Template (Use Case)

A user with sufficient privileges may create a new DMS message template. The user must
configure a message consisting of static text and parameter tags, applicable traffic event

types, applicable proximities, applicable distances, and applicable geometries. The possible

parameter tags include: event type, incident type, route type, route number, route name,

route direction, intersecting exit number, intersecting exit road name, and lane closures. The

resulting message can contain up to 2 pages. The applicable geometries must support at
least 8 characters per line and at least 2 lines per page.

4.1.1.2.2 Configure Distances (Use Case)

A user with sufficient privileges may configure the decision support distance settings. A
user may configure the 3 maximum distances (in miles) - one for each of the 3 distance
types: Immediate, Near, and Far. A user may configure a lane closure percentage for each
of the 3 distance types. These settings are used to determine whether a DMS should be
suggested for a traffic event.
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4.1.1.2.3 Configure DMS Message Template (Use Case)

A user with sufficient privileges may configure DMS message templates. These templates
are used to generate message suggestions for a DMS. Refer to the extending use cases for
the details of what can be configured for a message template.

4.1.1.2.4 Configure Event Type Tag Replacements (Use Case)

A user with sufficient privileges may configure the decision support event type tag
replacement settings. The event type replacements are used to replace event type values
from the traffic event that are replacing event type tags in the message template. A user may
configure a long version and/or a short version for each event type.

4.1.1.25 Configure General Settings (Use Case)

A user with sufficient privileges may configure the general settings for decision support
including: distance, proximity, and route type. These settings are used when determining if
a DMS or DMS Message Template should be suggested for a traffic event. Refer to the
extending use cases for the details of what can be configured.

4.1.1.2.6 Configure Incident Type Tag Replacements (Use Case)

A user with sufficient privileges may configure the decision support incident type tag
replacement settings. The incident type replacements are used to replace incident type
values from the traffic event that are replacing incident type tags in the message template. A
user may configure a long version and/or a short version for each incident type.

4.1.1.2.7 Configure Lane Closure Word (Use Case)

A user with sufficient privileges may configure the decision support lane closure word
substitution settings. Both a long and a short substitution can be configured for each word.
The lane closure words are used to replace lane closure tags in the message template. The
lane closure word defaults to a value of "CLOSED" for Planned Roadway Closures and
Special Events and a default value of "BLOCKED™ for all other traffic event types.

4.1.1.2.8 Configure Message Template (Use Case)

A user with sufficient privileges may configure decision support message templates. These
templates are used to generate decision support message suggestions. Refer to the extending
use cases for the details of what can be configured for a message template.

4.1.1.2.9 Configure Proximities (Use Case)

A user with sufficient privileges may configure the decision support proximity settings. A
user may configure the applicable proximities using the following 3 options: a) “Same route
only?”, b) “Same direction only?”, and c¢) “Upstream only?”. The same direction and
upstream options will only apply if the same route option is true. These settings are used to
determine whether a DMS should be suggested for a traffic event.
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4.1.1.2.10 Configure Route Direction Replacements (Use Case)

A user with sufficient privileges may configure the decision support route direction
replacements settings. The replacements are used to replace directions from the traffic event
that are replacing tags in the message template. A user may specify a blank replacement for
a route direction to indicate that the route direction should not be used in message content.

4.1.1.2.11 Configure Route Types (Use Case)

A user with sufficient privileges may configure the decision support route type settings. A
user may configure the Route Type / Number and Route Name separately for each available
route type. The route type settings will determine if a template will be suggested for a DMS
based on whether a Route Type / Number tag or a Route Name tag exists in a DMS
message template.

4.1.1.2.12 Configure Tag Replacements (Use Case)

A user with sufficient privileges may configure the decision support tag replacement
settings. These settings are used when replacing values from the traffic event that are
replacing tags in the message template. Refer to the extending use cases for the details of
what can be configured.

4.1.1.2.13 Configure Word Substitution (Use Case)

A user with sufficient privileges may configure the decision support word substitutions
settings. Both a long and a short substitution can be configured for each word. It is valid for
the user to enter blanks (not text) for short version, long version, or both. If both the long
and short versions are blank, the word or phrase will be removed from the message
completely. The substitutions are not used to replace text entered by the user.

4.1.1.2.14 Edit DMS Message Template (Use Case)

A user with sufficient privileges may edit an existing DMS message template. The user
may edit the current values for the message, applicable traffic event types, applicable
proximities, applicable distances, and applicable geometries.

4.1.1.2.15 Remove DMS Message Template (Use Case)

A user with sufficient privileges may remove an existing DMS message template.
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5 Detailed Design — Decision Support

5.1 Human-Machine Interface

5.1.1 Decision Support Features

This section describes the features of Decision Support that are available to a user for R9. Many
of these features can be seen in the Response Plan section of the Traffic Event Details page (see
Error! Reference source not found. below) including: the ability to request suggested DMSs
for the Traffic Event, the ability to request suggested messages for a DMS already in the
response plan, an indication of a DMS in the response plan that is not recommended, an
indication of a DMS that is not in the response plan that is recommended, and the ability to
preview the response plan on a map.

Add Items To Response Plan

Search AllDMSs. HARs and Plans =  For | Search |

| SuggestDMSs | | Select DMSs | Select HARs | [ Select Plan

Response Plan

| Target Device Proposed Message Status
- B C
Device Details / Device Queue Execute Revoke Execution Remove
Edit (Auto)  Edit (Manual)
INCIDENT
] 10 omis 22 EISENHOMER MEM HWY D
ALL LANES OPEN
vice Dfils / Device Queue Execute Revoke Execution Remove
& n SIM DMS 23 D
Device Details / Device Oueve Execute Revoke Execution Remove
o INCIDENT
SIMDMS 8 I-270 N
Device Details / Device Queue BE ALERT Execute Revoke Execution Remov
o Edit (Auto)  Edit (Manyal)
Suggest Message Edit DMS (Auto) Edit DMS (Manual) Execute Revoke Execution Remove
All All All All All All
Blank Only Multiple Multiple Multiple Multiple Multiple
The DMS in red is not rec ded

— Ereview on Map |_Reiresh False Alarm

General Info Incident Info Roadwav Conditions Participation Response Notification Event History Summary Associated Events

Figure 5-1. Traffic Event Response Plan Showing Features of Decision Support.
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5.1.1.1 Viewing Suggested DMSs

A user can request suggested DMSs from the Response Plan section of the Traffic Event details
page by clicking on the Suggest DMSs button (see Figure 5-2 below). Note: The button text will
be changed to Suggest during implementation. DMSs will be suggested based on the following
criteria: the type of traffic event, the distance of a DMS from the traffic event, the proximity of a
DMS to the traffic event, the geometry of the DMS, the number of pages required for the
template message, and the tags in the message template. Many of these factors are configurable
and will be further described in section 5.1.2 below. The resulting suggested DMSs will be
categorized based on their proximity to the traffic event into 2 groups: Upstream Devices and
Other Devices.

Add Items To Response Plan

Search AllDMSs, HARs and Plans ~  For [ search |

| Suggest DMSs | Select DMSs | Select HARs | Select Plan |

Response Plan

There are no response plan items to display.

View the 4 Recommended DMSs You Should Consider Using

; Refresh | False Alarm _'

Figure 5-2. Requesting Suggested DMSs for a Traffic Event Response Plan.

5.1.1.2 Upstream Devices

Upstream devices (see Figure 5-3 below) include only those DMSs that have a proximity to the
traffic event of Upstream. These DMSs may be encountered by a driver on the same route as the
traffic event in the same direction prior to encountering the traffic event. For each suggested
DMS, the following information is included: the name and location, the proximity and distance,
the suggested message, and the source and reason. The distance is the drivable distance from the
DMS to the traffic event (if the drivable distance cannot be determined, actual distance between
the devices will be displayed). Each suggested message will have a source (either template
generated or the plan name) and the reasons that template message was suggested.
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[omss (10) |_plans(3) |

Upstream Devices

Suggested Response Actions

Suggested Items

/

[ Z| Target Device

N SIMDMS 8

1-270 NORTH AT MP 7.5

BlE
'|*EH| 514 pMS 22
1-270 NORTH PAST E

MONTGOMERY AVE

6 MD 2B W

B0
1-270 NORTH AT EXIT 5 MD 189 FALLS RD

ﬂ SIM DMS 20

1-270 NORTH AT EXIT 4 MD 927
MONTROSE RD

Other Devices (show)

Distance: 0.47 miles

Upstream
Distance: 1.01 miles

Upstream
Distance: 2.43 miles

Upstream
Distance: 3.76 miles

Proximity /
Upstream

Suggested Message(s)

Message
INCIDENT

Source / Reason

Template Generated: 4 Parameter(s), 5

Filter(s) w

Show Additional Messages (3]

Sotyce / Reason
Template Generdwgd: 3 Parameter(s), 3
Filter(s)

Message

Source / Reason

Template Generated: 3 Parameter(s), 3
Filter(s)

FEN

Show Additional Messages (6)

[ Use Selected || Use | Execute Selected ]

Remove Selected | 1 permanently

Source / Reason

Template Generated: 3 Parameter(s), 3
Filter(s)

Cancel

Figure 5-3. Suggested Upstream Devices and Messages for a Traffic Event Response Plan.

A DMS may have no suggested messages if no applicable templates or plans exist, or it may
have multiple suggested messages if multiple applicable templates or plans exist. If a suggested
DMS contains more than one suggested message, only the most applicable message will be
shown. A user may click on the Show Additional Messages link to view the additional suggested
messages (see Figure 5-4 below).
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[omss (10) | Plans 3) |

Upstream Devices

Target Device Proximity Suggested Message(s)
DHS Upstream Message Source / Reason
SIMDUS § Distance: 0.47 miles | |
[-270 NORTH AT MP 7.5 o . INCIDE Template Generated: 4 Parameter(s), 5
Filter(s)

SIM DMS 22 Upstream Source / Reason
P —— Distance: 1.01 miles | " .
I-270 NORTH PASTEXIT 6 MD 28 W Template Generated: 3 Parameter(s), 3
MONTGOMERY AVE L Filter(s)
Template Generated: 3 Parameter(s), 2
Filter(s)
. INCIDENT . .Template Generated: 3 Parameter(s), 2
Additional Suggested Messages Eisermouer nen v n A

IPIan: AOC NORTH-RIPKEN STADIUM

Upstream
Distance: 2.43 miles

E& <1 oms 21 Source / Reason

[-270 NORTH AT EXIT 5 MD 189 FALLS RD

Template Generated: 3 Parameter(s), 3
EN Filter(s)

| | Show Additional Messages (6)

SIM DMS 20 g%irr?ca:? 376 miles | Message | Source / Reason

1-270 NORTH AT EXIT 4 MD 927 T ! C N Template Generated: 3 Parameter(s), 3

MONTROSE RD 1 Filter(s)

Show Additional Messages (6)

Figure 5-4. Additional Suggested Messages for a Suggested DMS.

5.1.1.3 Other Devices

A user can click on the Show Other Devices link (see Figure 5-5 below) to view the other
suggested devices.

Other Devices (Show)

Figure 5-5. The Link to View the Details of Other Devices.

Other devices (see Figure 5-6 below) include those DMSs that have a proximity to the traffic
event of Same Route, Same Route/Same Direction, Same Route/Opposite Direction,
Downstream, Other Route, No Direct Route, or Undetermined. These DMSs may be encountered
by a driver on the same route as the traffic event in the same direction, on the same route as the
traffic event in the opposite direction, or on another route if the driver were to leave that route
and enter the route that the traffic event is located on. For each suggested DMS, the same
information as described in section 5.1.1.2 is included.
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Other Devices [Hide)

[ | Target Device Proximity Suggested Message(s)
m SIM DMS 24 gil?g::::l:glfé‘?:n‘?lzf:ream | Message | Source / Reason
1-270 SOUTH AT EXIT 9@ e @ INCIDENT Template Generated: 3 Parameter(s), 3
EISENHOHER MEH HUY

ALL LANES OFEN Filter(s)

) mgloge DMS 1 Same Route Source / Reason
Wthin 1 Mle Distance: 7.35 miles Plan: +Chris SOC plan

m SIM DMS 26 Other Route Message | Source / Reason

1-370 WEST AT INDUSTRIAL DR Distance: 1.18 miles Template Generated: 4 Parameter(s), 2

Filter(s)
ﬂ Undetermined
| SIM DMS 11 . .
‘1. | No Suggested Messages
MONTGOMERY COUNTY MD Distance: 1.85 miles 99 9
] ﬂcmse DMS 10 g:’::j;ec:""ﬂzne?ds e | Mefsage | Source / Reason
Within 10 Miles t & Plan: +Chris SOC plan
DMS Test 2 Undetermined | Message Source / Reason

Distance: 3.61 miles

MD 124 AT GOSHEN RD Plan: AMBER ALERT-SHA

Figure 5-6. Suggested Other Devices and Messages for a Traffic Event Response Plan.

5.1.1.4 Viewing Additional Information for a Suggested DMS
Current DMS Message

A preview of the current message for each suggested DMS is available by hovering the mouse
pointer over the name of the DMS (see Figure 5-7 below). If the DMS does not have a current
message, the message will be blank.

“EB| 51M pDMS 22

Message | Source / Reason
1-270 NORTH PAST i

Current Message -01 miles Template Generated: 3 Parameter(s), 3

MONTGOMERY AVE INCIDENT ° Filter(s)
I-370
| ALL LANES OPEN Show Additional Messages (3)
oMs opstream | Message | Source / Reason

Distance: 2.43 miles Template Generated: 3 Parameter(s), 3

Filter(s)

NT

-270 NORTH A%XIT 5 MD 189 FALLS RD

Show Additional Messages (6)

Figure 5-7. DMS Current Message Preview on the Suggested Response Actions Page.
Source /Reason Details

Templates are suggested based on the tags they contain and a set of configurable factors. Each
suggested message will include information about the source and reason the message was
suggested. More detailed information is available by hovering the mouse pointer over the Source
/ Reason text. A popup will display (see Figure 5-8 below) that shows both the tags that were
included in the template and the filters that were used to determine that the message should be
suggested.
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Message T

9 — Tag Name C?A{ )5
INCIDE? emplate 1 | is),
qHCToe . T
Lim Filter(s) cvent Type || A

Route Name | 1
| Lane Closures; 1
Femplatd . (s) 3
ilteﬁ) Filter Name Count
Event Type | 20of 8

Tgmplate Proximity 1o0f 12 (s), 2
Filter(s) T

Distance | 30f3|
Templatd Geometry . 3 (s). 2
Filter(s) ||Pages 1

HIGH WATER Plan: AOC NORTH-RIPKEN STA}UM

PLEASE USE CAUTION

Figure 5-8. Suggested Message Scoring Details.

5.1.1.5 Selecting DMSs and Suggested Messages

Any DMS that has at least one suggested message may be selected and added to the response
plan for the traffic event. The DMS can be selected by checking the checkbox next to its name
(see Figure 5-9 below). The selected message for the DMS can be selected by checking the radio
button next to the message. Only one suggested message can be selected per suggested DMS.

[ omss (10) | pians (3) |

Upstream Devices
'v"| Target Device Proximity Suggested Message(s)

[ .Upstream
ES[H DMS 8 Distance: 0.47 miles
[-270 NORTH AT MP 7.5

Source / Reason

Template Generated: 4 Parameter(s), 5
Filter(s)

Upstream
Distance: 1.01 miles

Source / Reason

ITempIate Generated: 3 Parameter(s), 3
Filter(s)

| st DMS 22
{70 NORTH PAST EXIT 6 MD 28 W
MONGOMERY AVE

.Template Generated: 3 Parameter(s), 2
Filter(s)

-Template Generated: 3 Parameter(s), 2
Filter(s)

[Plan: AOC NORTH-RIPKEN STADIUM

] N |upstream Source / Reason
2IM DMS 21 Distance: 2.43 miles T N .
[-270 NORTH AT EXIT 5 MD 189 FALLS RD Template Generated: 3 Parameter(s), 3
GPE| Filter(s)
| | Show Additional Messages (6)
. NM gipsttrean.‘ 2.76 mil | Message | Source / Reason
1-270 NORTH AT EXIT 4 MD 927 stance: 3./0 miles @ INCIDE AD Template Generated: 3 Parameter(s), 3
MONTROSE RD S et Filter(s)
| Show Additional Messages (6)
Other Devices (show)
| Use Selected | | Use | Execute Selected | l Remove Selected | | Permanently Cancel |

Figure 5-9. Selecting Devices to be Added to the Response Plan.
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5.1.1.6 Adding DMSs to the Response Plan

With at least one DMS (and its message) selected, a user can click on the Use Selected button
(see Figure 5-10 below) to add the selected DMSs to the response plan.

[ Use Selected ] Use | Execute Selected

Figure 5-10. Buttons for Adding and Executing DMSs in the Response Plan.

The selected DMSs will be added to the response plan with their suggested message (see Figure
5-11 below), but they will not be executed. A user can click on the Use / Execute Selected button
to not only add the selected DMSs to the response plan but also execute them as well.

Response Plan

Target Device Proposed Message Status
INCIDENT
Maint. o ™ » . X W,
SIM DMS 22 EISENHOWER MEM HUY
ALL LANES OPEN
Device Details / Device Queue Revoke Execution Remove
V. Edit (Auto)  Edit (Manual)
ﬂ INCIDENT
SIM DMS 8 I-270 N
Device Details / Device Queue BE ALERT Execute Revoke Execution Remove
Ed[ﬂ.&uto‘l Edit (Manual)
Suggest Message Edit DMS (Aut, Edit DMS (Manual) Execute Revoke Execution Remove
All All All All All All
Multipfe Multiple Multiple Multiple Multiple

View the 2 Additional Recommended DMSs You Should Consider Using

Figure 5-11. Selected Devices Added to the Response Plan with Suggested Messages.

5.1.1.7 Removing DMSs and Suggested Messages from the Suggestion List

A user may choose to remove a DMS and all of its suggested messages from the suggestion list.
With at least one DMS selected, a user can click on the Remove Selected button (see Figure 5-12
below) to remove the selected DMSs from the suggestion list. If the Permanently checkbox is
checked, the DMS (and its suggested messages) will be removed from the suggestion list until
the traffic event is closed or until the user re-activates suggestions for that DMS. If the
Permanently checkbox is not checked, the DMS (and its suggested messages) will be removed
only from the current page. The DMS will be suggested again the next time any user requests
suggestions for the traffic event.

| Remove Selected Permanently

Figure 5-12. The Button for Removing DMSs and Suggested Messages from the
Suggestions List.
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5.1.1.8 Viewing the Suggested Plan DMSs

When a user requests suggested DMSs from the Response Plan section of the Traffic Event
details page (see Figure 5-2 above), each plan that contains one or more of the suggested DMSs
will also be displayed. The Plan DMSs can be viewed by clicking on the Plan tab at the top of

the Suggested Response Actions page (see Figure 5-13 below). For each Plan DMS, the

proximity and distance to the traffic event is displayed. Each DMS also has a single message that

comes from the plan.

"’ DMSs (10) " Plans (3) \

Plan

AQC NORTH-RIPKEN STADIUM
Last used: N/A

Type
ANY

‘§hgw / Hide Plan Items (5)
Description

SIM DMS 20 - HIGH
WATER PLEASE

SIM DMS 21 - HIGH
WATER PLEASE

SIM DMS 22 - HIGH
WATER PLEASE

DMS ABC123 - HIGH
WATER PLEASE

SIM DMS 23 - HIGH
WATER PLEASE

| Maint
SIM DMS

Items

DMS
el S1M DMS 20
1-270 NORTH AT
EXIT 4 MD 927
MONTROSE RD

SIM DMS 21

1-270 NORTH AT
EXIT 5 MD 189
FALLS RD

1-270 NORTY PAST
EXIT 6 MDF28 W

MONTGOMERY AVE

Bl DMS ABC123

1-270 NORTH
BETWEEN QUINCE
ORCHARD RD AND

MIDDLEBROOK RD

oMs EIM DMS 23
1-270 NORTH AT
EXIT 8 SHADY

GROVE RD

Proximity Message

Upstream HIGH WATER

Distance: 3.76 miles PLEASE USE CAUTION

Upstream HIGH WATER

Distance: 2.43 miles

HIGH WATER

Upstream

Distance: 1 PLEASE USE CAUTION

miles

Downstream
Distance: 3.47 miles

Downstream
Distance: 0.41 miles

Figure 5-13. Suggested Plans for a Traffic Event Response Plan.

5.1.1.9 Selecting Plan DMSs

Any Plan DMS may be selected and added to the response plan for the traffic event. The DMS
can be selected by checking the checkbox next to its name (see Figure 5-14 below).
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DMSs (10) | Plans (3)

Plan Type Items
AQC NORTH-RIPKEN STADIUM ANY Show / Hide Plan Items (5) )
Last used: N/A 7| Description DMS Proximity Message
SIM DMS 20 =
SIM DMS 20 - HIGH |1.570 NORTH AT Upstream HIGH WATER
WATER PLEASE EXIT 4 MD 927 Distance: 3.76 miles PLEASE USE CAUTION

MONTROSE RD

il 510 DMS 21
SIM DMS 21 - HIGH 1-270 NORTH AT Upstream

WATER PLEASE EXIT 5 MD 189 Distance: 2.43 miles
FALLS RD

| Maint
SIM DMS 22
SIM DMS 22 - HIGH |1.970 NORTH PAST |Upstream

WATER PLEASE EXIT 6 MD 28 W Distance: 1.01 miles
MONTGOMERY AVE
DMS SIM 123
| DMS SIM 123 - HIGH 1-270 NORTH Downstream "~ HIGH WATER
WATER PLEASE BETWEEN QUINCE | Distance: 3.47 miles | [
ORCHARD RD AND
MIDDLEBROOK RD
DM M S2
SIM DMS 23 - HIGH EOS,\],‘(;RDT': A}3 Downstream ’ " HIGH WATER
WATER PLEASE EXIT 8 SHADY Distance: 0.41 miles PLEASE USE CAUTION

GROVE RD

Figure 5-14. Selecting Plan Devices to be Added to the Response Plan.

5.1.1.10 Adding Plan DMSs to the Response Plan

If one or more DMS plan item is selected, the user can click on the Use Selected button (see
Figure 5-10 above) to add the selected DMSs to the response plan. The selected DMSs will be
added to the response plan with their plan message, but they will not be executed. A user can
click on the Use / Execute Selected button to not only add the selected DMSs to the response
plan but also execute them as well.

5.1.1.11 Removing Plan DMSs from the Suggestion List

A user may choose to remove a Plan DMS from the suggestion list. With at least one DMS
selected, a user can click on the Remove Selected button (see Figure 5-12 above) to remove the
selected DMSs from the suggestion list. If the Permanently checkbox is checked, the suggested
Plan DMS will be removed from the suggestion list until the traffic event is closed or until the
user re-activates suggestions for that DMS. If the Permanently checkbox is not checked, the
suggested Plan DMS will be removed only from the current view. This implies that the plan will
be suggested again the next time any user requests suggestions for the traffic event.

5.1.1.12 Getting Suggestions for Additional Recommended DMSs

If there are suggested devices with a proximity of Upstream that have not been added to the
response plan, a warning will appear (see Figure 5-15 below) at the bottom of the response plan
section of the traffic event details page.
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View the 2 Additional Recommended DMSs You Should Consider Using

Figure 5-15. The Link to View Additional Recommended DMSs.

A user can click on this link to see the upstream devices that are not in the response plan (see
Figure 5-16 below).

Upstream Devices

Target Device Proximity Suggested Message(s)
B <ioms o Upstream _ Message Source / Reason

1-270 NORTH AT EXIT 5 MD 189 FALLS Rp |0/5t2nce: 2:43 miles |Template Generated: 3 Parameter(s), 3
Filter(s)

Upstream Source / Reason
S1ML0MS 20 Distance: 3.76 miles 1

1-270 NORTH AT EXIT 4 MD 927 T ] ENT AHEAD Template Generated: 3 Parameter(s), 3

MONTROSE RD L Coeis eEn Filter(s)

Show Additional Messages (6)

Other Devices
There are no DMSs in the Other Devices group.

Figure 5-16. Additional Recommended DMSs Suggested for Response Plan.
5.1.1.13 Getting Suggested Messages for DMSs in the Response Plan
With at least one DMS in the response plan, a user can request message suggestions for either all

DMSs in the response plan or DMSs in the response plan with a blank message.

Response Plan

Target Device Proposed Message Status

S[M - _
Device Details / Device Queue

Edit (Auto)  Edit (Manual)

L/

Execute Revoke Execution Remove

_ INCIDENT
SIM DMS 22 EISENHOUER MEM HUWY j
ALL LANES OPEN

Device Details / Device Queue Execute Revoke Execution Remove

Edit (Auto)  Edit (Manual)

INCIDENT
SIMDMS 8 I-270 N
Device Details / Device Queue . =13 . ALERT Execute Revoke Execution Remove
Edit {(Auto)  Edit (Manual)
Suggest Message Edit DMS (Auto) Edit DMS (Manual) Execute Revoke Execution Remove
All All All All All All
Blank Only Multiple Multiple Multiple Multiple Multiple

Figure 5-17. Getting Suggested Messages for DMSs in the Response Plan.

A user can click on the All link to get suggested messages for all DMSs in the response plan
even if the DMS was not originally suggested for this traffic event (see Figure 5-18 below).

CHART R9 Detailed Design 5-10 08/26/2011



Upstream Devices

Target Device Proximity Suggested Message(s)
SIM DMS 8 ggstgr:?::l 0.47 miles | Message | Source / Reason
1-270 NORTH AT MP 7.5 T Template Generated: 4 Parameter(s), 5
@ ilter(
Filter(s)
SIM DMS 22 Upstream Source / Reason
e ——— Distance: 1.01 miles | . .
1-270 NORTH PAST EXIT 6 MD 28 W Template Generated: 3 Parameter(s), 3
MONTGOMERY AVE o Filter(s)

L Show Additional Messages (3)
Other Devices
Target Device Proximity _ Suggested Message(s)

SIMDMS 11 grs?aeaecrenleetidS miles
MONTGOMERY COUNTY MD T

Source / Reason

Template Generated: 3 Parameter(s), 2
Filter(s)

Show Additional Messages (2)

Figure 5-18. Suggested Messages for All DMSs in the Response Plan.

5.1.1.14 Warning About DMSs That Are Not Recommended

If the response plan contains at least one DMS with a proximity of downstream (Downstream, Opposite
Direction/Upstream, or No Direct Route), a warning will appear (see Figure 5-19 below) at the bottom of
the response plan section of the traffic event details page. In the list of response plan items, each DMS
with a proximity of downstream will be highlighted (with color and with an icon &).

Response Plan

Target Device Proposed Message Status

B3 0ioms 1

Device Details / Device Queue

X Revoke Execution Remove
Edit (Auto)  Edit (Manual)

_ INCIDENT
] 511 oms 22 EISENHOMER MEM HMY

D [,
[

ALL LANES OPEN
vi taily/ Device Queue

Execute Revoke Execution Remove
Edit (Auto) Edit (Manual}

4
A il S1M1 DMS 23

Device Details / Device Queue

L/

Execute Revoke Execution Remove

Edit (Auto)  Edit (Manual)

n INCIDENT
SIMDMS 8 I-270 N

L

BE ALERT

Device Details / Device Queue

. - . Execute Revoke Execution Remove
Edit (Auto)  Edit (Manual)
Suggest Message Edit DMS (Auto) Edit DMS (Manual) Execute Rgfoke Execution Remove
All Al Al Al all Al
Blank Only Multiple Multiple Multiple Multiple Multiple

/I\ The DMS highlighted in red is not recommended.

View the 2 Additional Recommended DMSs You Should Consider Using

Figure 5-19. Response Plan Showing Warning About a DMS That is Not Recommended.
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5.1.1.15 Response Plan Preview Map

A user may view a preview of the current response plan on the map by clicking the Preview on
Map button (see Figure 5-20 below) at the bottom of the response plan section on the traffic
event details page.

; Preview on Map _. l Refresh ._ False Alarm _.

Figure 5-20. The Button for Viewing a Preview of the Response Plan on a Map.

The preview map will contain all the DMSs in the response plan, as well as the additional
suggested DMSs that are not currently in the response plan (see Figure 5-21 below). The
additional suggested DMSs will be highlighted in yellow on the map. Any DMSs in the response
plan that are not recommended will be highlighted in red on the map. Note: A legend indicating
that devices with red highlighting are not recommended and devices with yellow highlighting are
recommended will be added during implementation. The callouts for the DMSs in the response
plan will show the current message (or blank if no message has been configured). The callouts
for the additional suggested DMSs will show a blank message.

Preview of the Response Plan for Incident @ I-270 NORTH AT MP 8 [Other]

SIMDMS 11
B \/ONTGOMERY COUNTY MD

"N [ Used By Edit & Exec. | |
[ Jincdent @ 1-270 NORTH AT MP & [Other] (Details) |Auto/Manual [X|
[ lincident @ MD 124 AT AIRPARK RD [Other] (Details)  |Auto/Manual |X|

97

655

LN 1-270 NORTH AT EXIT 4 MD 927
MONTROSE RD

Scale = 1 : 125K

-77.13741, 30.17440

Response Plan Preview

Figure 5-21. The Response Plan Preview Map Showing Recommended and Not
Recommended DMSs.
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The DMSs on the Response Plan Preview map will be shown on 3 layers (see Figure 5-22
below). The DMSs layer will contain DMSs that are currently in the response plan and are not in
the not recommended group. The DMSs (Recommended) layer will contain additional DMSs
with a proximity of upstream that are not currently in the response plan but are recommended.
The DMSs (Not Recommended) layer will contain DMSs with a proximity of downstream that
are currently in the response plan but are not recommended. A user may show or hide any of
these layers by clicking on the checkbox next to the layer name.

Base Layer

® CHART
Overlays

H cuarT Events

DMSs

DMSs (Recommended)
DMSs (Not Recommended)
HARs

| P——

Figure 5-22. The Response Plan Preview Map Layer Switcher Showing Recommended and
Not Recommended DMS Layers.

5.1.2 Configuring Decision Support Settings

The criteria for suggesting DMSs includes: the type of traffic event, the distance of a DMS from
the traffic event, the proximity of a DMS to the traffic event, the geometry of the DMS, the
maximum number of pages for the DMS, and the tags in the message template. Factors relating
to each of these criteria are configurable (as mentioned in section 5.1.1.1). From the System
Setting page (in the System Profile), a user may view any of the Decision Support configuration
pages (see Figure 5-23 below). Note: All decision support settings headers will be updated
during implementation to indicate they are DMS specific.
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System Settings

Alerts Settings

Decision Support Settings

Decision Support General Settings view / edit \
General settings that apply to Decision Support.

Decision Support M ge Templat View/Edit

Message templates for decision support message suggestion.

Configure Word Substitutions / Abbreviations view / edit DeC_ISIOﬂ _SUppOft
Word substitutions / abbreviations used when suggesting device message content. Conflguratlon Pages

Configure Event and Incident Type Tag Repl ts view / edit

Tag replacements used for Event and Incident types when suggesting device message content.

Configure Route Direction Replacements view / edit

Tag replacements used for the Route Direction Abbreviations when suggesting device message content. )

DMS System Settings
External System Settings
Geographical Settings

GUI Settings

Figure 5-23. The Configuring Decision Support Settings Page.

5.1.2.1 General Settings

The Decision Support General Setting page contains configuration settings for distance,
proximity type, and route type. These settings are used when determining if a DMS or DMS
Message Template should be suggested for a traffic event. A user can edit the distance,
proximity type, or route type values (either by entering a new number value or clicking on a
checkbox) and save the form by clicking on the Save Changes button.

5.1.2.2 Configuring Distances

When a user requests DMS suggestions, the method of determining whether a DMS should be
suggested is partly based on the distance of the DMS from the traffic event and the percentage of
lane closures for the traffic event. A user may configure the 3 maximum distances (in miles) -
one for each of the 3 distance types: Immediate, Near, and Far (see Figure 5-24 below) - by
entering a new value in the textbox. A user may also configure a lane closure percentage for each
of the 3 distance types by entering a new value in the textbox. These settings are used in the
following way to determine whether a DMS should be suggested for a traffic event. First, the
percentage of lane closures for the traffic event is determined. Next, the furthest applicable
distance type is determined based on the percentage of lane closures for the traffic event and the
configured lane closures percentage. If the distance from the DMS to the traffic event is less than
the configured maximum distance for the distance type, the DMS is considered a valid
suggestion.
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Decision Support Distances Settings
Distance Type | Max Distanc anes Closed
Immediate 2.0 (miles) 0 (%

Near 6.0 (miles) 0 (%)

Far 12.0 (miles) 25 (%)

Figure 5-24. The Distances Settings Form Showing the Maximum Distances and the
Percentage of Lanes Closed.

5.1.2.3 Configuring Proximity Types

When a user requests DMS suggestions, the method of determining whether a DMS should be
suggested is partly based on the proximity of the DMS to the traffic event. A user may configure
the applicable proximity types by clicking on the checkbox beside each applicable proximity
type name (see Figure 5-25 below). If a checkbox is left unchecked, no DMSs with that
proximity type will be suggested for a traffic event.

Proximity Types to Suggest Messages For

/| Upstream
v/ Same Route
7| Same Route, Same Dir
7| Same Route, Opposite Dir
Downstream
Opposite Dir, Upstream
v| Opposite Dir, Downstream
¥| Other Route, Possibly Drivable
v| Other Route, Drivable
No Direct Route
Undetermined

Figure 5-25. The Proximity Settings Showing the Proximities for Which to Suggest
Messages.

Note: User feedback indicated that the above list of proximities was confusing. For that reason,
the final implementation of this feature will include only 3 options (or checkboxes): a) “Same
route only?”, b) “Same direction only?”, and c) “Upstream only? . The same direction and
upstream checkboxes will only be available if the same route checkbox is checked.

5.1.2.4 Configuring Route Types

When a user requests DMS suggestions, the method of determining whether a DMS Message
Template should be suggested for a DMS is partly based on the route type of the traffic event and
the route tags (Route Type, Route Number, and Route Name) in the template message. A user
may configure the applicable route types by clicking on the checkbox beside each route type
name. For each route type, the Route Type / Number and Route Name may be configured
separately. If the Route Type / Number checkbox is not checked for the route type of a traffic
event and either a Route Type or Route Number tag exists in a DMS message template, that
template will not be suggested for that DMS. Likewise, if the Route Name checkbox is not
checked for the route type of a traffic event and a Route Name tag exists in a DMS message
template, that template will not be suggested for that DMS.
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Route Types to Suggest Messages For

Suggest Messages for Templates That Contain

.Interstate
.State

.US Route
. County
.US Government
.Municipal .
.Other Public
.Dther State Road.
. Other

Unknown

/! Route Type / Number
¥! Route Type / Number

7| Route Type / Number

| Route Type / Number

| RoMe Type / Number
Route Twge / Number
Route Type MNumber
| Route Type / Number
| Route Type / Number

Route Type / Number

v

! Route Name

Route Name

| Route Name

Route Name

| Route Name

| Route Name

Route Name

Figure 5-26. The Route Types Settings Showing the Route Types for Which to Suggest

Messages.

5.1.3 Configuring DMS Message Templates

Message suggestions for a DMS are based on a configured list of DMS Message Templates (see
Figure 5-27 below). Each template contains a message, a list of applicable event types, a list of

applicable proximities, a list of applicable distances, and a list of applicable geometries.
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Decision Support DMS Templates (7)

Set Columns
Add Template —
E (T P T Dist G i
Message Template 7 2ok Actions
—Any-- - | --Any-- --Any-- | --Any- = Message
[PT2500][IL3]<EVENT_TYPE>
[NL][3L3]
<ROUTE_TYPE>-<ROUTE_NUM: Incident Upstream Immediate IX8
<ROUTE_DIR=>[NL][IL3]BE
ALERT[NL][IL3]
[PT2500][IL3]<EVENT_TYPE>
[NL][IL3] Congestion Event Same Route, Same Dir Far kRt
<ROUTE_TYPE>-<ROUTE_NUM> Disabled Vehicle Event Upstream Near 3x21
<ROUTE_DIR>[NL][IL3] Incident Same Route 4% 24
<LANE_CLOSURES>[NL][JL3]
[PT2500][IL3]<EVENT_TYPE> Upstream Immediate 3xX18 ACDT
[NL][IL3]<ROUTE_NAME>[NL][IL3] Incident OD osite Dir. Downstream Far 3%21 EISENHOMER Mt KUY
<LANE_CLOSURES>[NL][JL3] PP : Near 4% 24
[PT2500][JL3]<EVENT_TYPE> e Route Same Bir
[NLIDL3]<ROUTE_NAME:> ther Route Immediate
<ROUTE_DIR=>[NL][IL3] Disabled Vehicle Event Opposite Dir, Downstream Far 1% 21 USE CAUTION
<LANE_CLOSURES>[NL][JL3] Incident Ofl:)er Route” Naar
[NP][PT2500][IL3][NL][IL3]USE Same Route
CAUTION[NL][IL3][NL][IL3] Same Route, Opposite Dir
[PT2500][IL3]<EVENT_TYPE>
AHEAD[NL] . . Immediate CDT BHEAD
[IL3]<ROUTE_TYPE>-<ROUTE_NUM> ?r:z?dbelﬁf Vehicle Event |\ 4 oom Far g i g "'ll h_-l':-':ij,Ei.
<ROUTE_DIR>[NL][JL3]STAY Near
ALERT[NL][IL3]
[PT2500][IL3]<EVENT_TYPE> Incident Immediate | 3 X 18
AHEAD[NL][IL3] <ROUTE_NAME> Planned Closure Upstream Far Ix21
[NL][IL3]<LANE_CLOSURES> Near 4X 24
[PT2500][IL2]<EVENT_TYPE> Immediate
[NL][IL3]<ROUTE_NAME:= Disabled vehicle Event Upstream Far 3x21
<ROUTE_DIR>[NL][JL4]USE Incident Opposite Dir, Downstream Near 4% 24
CAUTION[NL][IL3]

Add Template

Figure 5-27. The Decision Support DMS Message Template List Page.

5.1.3.1 Adding a New DMS Message Template

A user can create a new template by clicking on the Add Template link on the DMS message
template list page which will open the template editor. The user then must configure the
message, applicable event types, applicable proximities, applicable distances, and applicable
geometries. Once all values have been entered, the user can click on the OK button to save the
template.

Template Message

The message is composed of tags and user entered text. The available tags include: Event Type,
Incident Type, Route Type, Route Number, Route Name, Route Direction, Proximity, Exit
Number, Exit Road Name, and Lane Closures. When a message is edited, the user is shown a
preview of the new message text (see Figure 5-28 below). When a suggested message is created
using a message template, the tags are replaced with values from the traffic event. If there is no
data from the traffic event for one or more of the tags in the message template, the suggested
message will not be created.
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Add Decision Support Message Template

Page 1 Page 2
Row/| © Left 9 Center Right Row/| © Left 9 Center Right
5 I <EVENT_TYPE> Tag 1: Tag
Row/| © Left 9 Center Right Row/| © Left 9 Center Right
2: '<INT_EXIT_PROXIMITY> EXIT TadEevent Event Type Tag
?d Left 9 Center Right Incident Type E Right
/ . Tag Route Route Type Tag
Route Number
Row Left 9 Center Right Route Name i Right
4: Taq Route Direction Tag
Exit Proximity
Traffic Event Types: 7 Proximities: M
Action Event - Upstream Exit Road Name -
Congestion Event Same Route |Lane Closure Lane Closures

Disabled Vehicle Event
Incident
|Planned Closure

Safety Message Event Opposite Dir. Upstream 3X8 .
Special Event Opposite Dir. Downstream
Weather Service Event ~| |Other Route 3X21
' ~ | Other Route 4X24
No Direct Route
Out Of Range

Same Route, S8MeE O
Same Route, Opposite Dir
Downstream

| Undetermined

rar

Geometries:

Beacons: | Page On Time (Seconds): 25 ~ Page Off Time (Seconds): 00 ~«

[ OK ] [ Cancel ] [ Check Spelling ] [ Show Def. Editor ]

Figure 5-28. The DMS Message Template Editor with the Tag Selector Popup Displayed.
Applicable Traffic Event Types

A user must select one more traffic event types that are applicable to this template (see Figure
5-29 below). Suggested messages created using a message template will only be created for
events that match one of the applicable traffic event types.

Applicable Proximities

A user must select one or more proximities that are applicable to this template (see Figure 5-29
below). Suggested messages created using a message template will only be created when the
proximity of the DMS to the traffic event matches one or more of the applicable proximities.
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Note: User feedback indicated that the above list of proximities was confusing. For that reason,
the final implementation of this feature will include only 3 options (or checkboxes): a) “Same
route only?”, b) “Same direction only?”, and c) “Upstream only?”. The same direction and
upstream checkboxes will only be available if the same route checkbox is checked.

Applicable Distances

A user must select one or more distances that are applicable to this template (see Figure 5-29
below). Suggested messages created using a message template will only be created when the
distance of the DMS from the traffic event is less than one of the configured maximum distances
for one of the applicable distances.
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Add Decision Support Message Template

ACDT
I-270 NB
LFT LNE CLOSED
Page 1 Page 2

Row/| © Left 9 Center © Right Row/| © Left 9 Center © Right

1: <EVENT_TYPE> Tag ; I Tag
Row/| © Left 9 Center Right Row/| O Left 9 Center © Right

2: | <ROUTE_TYPE>-<ROUTE_NUM> < Tag| |[2: Tag
Row| O Left 9 Center © Right Row/| - Left 9 Center ) Right

3: | <LANE_CLOSURES> Tag| |[3: Tag
Row| © Left 9 Center Right Row| O Left 9 Center ) Right

4 Tag| |4 Tag
Traffic Event Types: R;o;imities: - ‘Distances:

| Action Event A Upstream ~| |Immediate A

Congestion Event Same Route Near
Disabled Vehicle Event Same Route, Same Dir Far -

Incident Same Route, Opposite Dir /Ge ot

Planned Closure Downstream p

Safety Message Event Opposite Dir. Upstream 8/ 3X8 :
Special Event Opposite Dir. Downstre: 3X18

Weather Service Event ~| |Other Route

3X21

Other Route 4 X 24
No Direct Route

Out Of Range 1
Undetermined - i

7

Beacons: | | Page On Time (Secgfds): 25 v Page Off Time (Seconds): 00 ~

[ OK ] [ Cancel ] [ Check Spelling ] [ Show Def. Editor ]

Figure 5-29. The DMS Message Template Editor With All Values Set.
Applicable Geometries

A user must select one or more geometries that are applicable to this template (see Figure 5-29
above). The system will display a warning (see Figure 5-30 below) if the sample message cannot
be displayed on any of the selected geometries. Suggested messages created using a message
template will only be created when the geometry of the DMS matches one or more of the
applicable geometries and the message will fit on the DMS.
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Edit Decision Support Message Template

Could not display image, no filename specified.

Page 1 Page 2
Row/| O Left © Center © Right Row| O Left © Center © Right
1: <EVENT_TYPE> Tag| |1: Taag
Row| O Left @ Center © Right Row| O Left @ Center © Right
2: <ROUTE_TYPE>-<ROUTE_NUM> < Tag 2: Tag
Row| O Left @ Center © Right Row| O Left @ Center © Right
3: | <LANE_CLOSURES> Tag| 3 Tag
Row/| O Left © Center © Right Row| O Left © Center © Right
4 Tag| (& |/ Tag
LINE TOO LONG FOR THE SELECTED GEOMETRY
Traffic Event Types: Proximities: Distances:
Action Event Bl Upstream ~|  |Immediate -
Congestion Event Same Route Near
Disabled Vehicle Event Same Route. Same Dir Far -
Incident Same Route, Opposite Dir Geometries:
Planned Closure Downstream
Safety Message Event Opposite Dir. Upstream il
Special Event Opposite Dir, Downstream
Weather Service Event = | |Other Route
Other Route
No Direct Route
Out Of Range
Undetermined - -

Beacons: | | Page On Time (Seconds): 25 ~ Page Off Time (Seconds): 00 ~

[ oK | [ cancel | | CheckSpelling | | Show Def. Editor |

Figure 5-30. DMS Message Template Editor With Warning About Message Too Long for
Geometry.

5.1.4 Configuring Word Substitution/Abbreviation List

A user may configure word substitutions (or abbreviations) that are used when generating a
suggested message from a message template (see Figure 5-31 below). The substitutions are used
to replace values from the traffic event that are replacing tags in the message template. The
substitutions are not used to replace text entered by the user. First, the substitution is performed
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using the long version for each word. If the suggested message will not fit on the DMS, the
substitution is then performed using the short version for each word.

Decision Support Word Substitution / Abbreviations List

Add Substitution / Abbreviation «————

Word Short Version | Long Version Actions
Edit

LANE |LN LNE
Remove
LEFT L LFT Edit
Remove
Edit
RIGHT |R RT Remove
ROAD (R RD Edit
Remove

Add Substitution / Abbreviation

Figure 5-31. The Decision Support Word Substitution / Abbreviation List.

A user may configure a new word substitution by clicking on the Add Substitution /
Abbreviation link on the Word Substitution / Abbreviations list page. This will open the Add
Word Substitution / Abbreviation page (see Figure 5-32 below). A user can enter a Word, Short
Version, and Long Version and save the substitution by clicking on the Add Substitution /
Abbreviation button. A user can enter a blank for the Short Version or Long Version substitution
in order to remove the word from the message suggestion. It is valid for the user to enter blanks
(not text) for short version, long version or both. If both the long and short versions are blank
the word or phrase will be removed from the message completely.

Add Word Substitution / Abbreviation (Decision Support)

Word Substitution / Abbreviation

Word: STREET
Short Version: ST
Long Version: STR

[ Add Substitution | Abbreviation | | Cancel |

Figure 5-32. Adding a New Word Substitution / Abbreviation for Decision Support.

5.1.5 Configure Event and Incident Type Tag Replacements

A user may configure traffic event type and incident type word replacements that are used when
generating a suggested message from a message template (see Figure 5-33 below). The
replacements are used to replace event type and incident type values from the traffic event that
are replacing event type and incident type tags in the message template. First, the replacement is
performed using the long version for each word. If the suggested message will not fit on the
DMS, the replacement is then performed using the short version for each word. A user can
configure a new replacement word on the Event and Incident Type Tag Replacements page by
simply editing a replacement word and saving the form by clicking on the Save Changes button.
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Decision Support Event and Incident Type Tag Replacements

Traffic Event Type Tag Replacements

Event Type Short Version Long Version

Action Event INCIDENT INCIDENT

Congestion Event CONGESTION CONGESTION

Disabled Vehicle Event DISABLED VEHICLE DISABLED VEHICLE
Incident INCIDENT INCIDENT

Planned Closure ROADWAY CLOSURE ROADWAY CLOSURE
Safety Message Event STAY ALERT STAY ALERT

Special Event SPECIAL EVENT SPECIAL EVENT
Weather Service Event INCLEMENT WEATHER INCLEMENT WEATHER

Incident Type Tag Replacements

Incident Type Short Version Long Version
Collision, Fatality ACCIDENT ACCIDENT
Collision, Personal Injury ACCIDENT ACCIDENT
Collision, Property Damage ACCIDENT ACCIDENT
Debris In Roadway ACCIDENT ACCIDENT
Disabled In Roadway ACCIDENT ACCIDENT
Emergency Roadwork ACCIDENT ACCIDENT
Off Road Activity ACCIDENT ACCIDENT
Other ACCIDENT ACCIDENT
Police Activity ACCIDENT ACCIDENT
Utility Problem ACCIDENT ACCIDENT
Vehicle Fire ACCIDENT ACCIDENT
Weather Closure ACCIDENT ACCIDENT
‘Weather Closure, Debris ACCIDENT ACCIDENT
Weather Closure, High Water ACCIDENT ACCIDENT
Weather Closure, Winter Precip. ACCIDENT ACCIDENT
l Save Changes ] | Cancel

Figure 5-33. Configuring Replacement Text for the Traffic Event Type and Incident Type
Tags.

5.1.6 Configure Route Direction Replacements

A user may configure route direction and additional direction replacements that are used when
generating a suggested message from a message template (see Figure 5-34 below). The
replacements are used to replace directions from the traffic event that are replacing tags in the
message template. A user can configure a new replacement word on the Route Direction
Abbreviation Replacements page by simply editing a replacement word and saving the form by
clicking on the Save Changes button. A user can enter a blank replacement for a route direction
to indicate that the route direction should not be used in message content.
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Decision Support Route Direction Abbreviation Replacements

Valid Roadway Direction Abbreviation Replacements

None NONE
North N

East E
South ]
West W
Inner Loop IL
Outer Loop oL
South/North SIN
East/West EW

Inner Loop/OQuter Loop IL/OL

Additional Direction Replacements
Southeast SE
Southwest sSw
Northeast NE
Northwest NW
Other QOTHER

Other (no info) OTHER

Save

Changes | | Cancel

Figure 5-34. Configuring Replacement Text for the VValid Roadway Directions and

Additional Directions.

5.1.7 Additional Feature in Response Plan

A preview of the current message for each DMS in the response plan is available by hovering the
mouse pointer over the name of the DMS (see below). If the DMS does not have a current
message, the message will be blank.

Target Device Proposed Message Status
AL HIGH WATER j
@l DMS SIM 123
Device Details / Device Queue SE_USE_CAUTION Execute Revoke Execution Remove
Edit (Auto)  Edit (Manual}
INCIDENT
Current Message EISENHOMER MEM HUWY j
ALL LANES OPEN
Execute Revoke Execution Remove
Edit (Auto)  Edit (Manual)
h INCIDENT
SIM DMS I-270 N j
Device Details °/ Device Queue BE_ALERT Execute Revoke Execution Remove
Edit (Auto)  Edit (Manual}

Figure 5-35. DMS Current Message Preview on the Traffic Event Details Page.
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5.2 Lane Closure Description Generation Flow Chart

The following set of flow charts describe the logic used to create the Lane Closure Description
string used for CHART Decision Support Message Suggestion functionality. The logic is
described is requirement 4.2.3.2.1.2.10.1.1.4.3 and its children.

Lane Closure Description Main Logic:

<evt_closure_word> =

User configured word
signifying lane closed for

start each Event type. (Ex.
“CLOSED”, “BLOCKED).

Roadway LaneClosueDesc =
. ? LaneClosueDesc = “ALL LANES
Configuration no “ALL LANES OPEN” <evt_closure_word>"
Exists
I | T
Bi-Directional
es
e Y Event

yes
(N/S, E/W, IL/OL)

All Travel
Lanes Closed
Across Both
Directions

Travel
Lanes
Affected

Event is

Directional no — bi-directional

LaneClosueDesc =
“n OF m
LANES

<evt_closure_word>"

yes

Exit
Lanes

Affected in
Direction of
Event

Travel
Lanes
Affected
In Direction
Of Event

Shoulders
Affected
In Direction
Of Event

See See
See Exit Lanes Shoulders
yes TravelLanesAffected yes Affected yes Affected
Flow Chart Flow Chart Flow Chart

Figure 5-36 Lane Closure Description Main Logic
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Travel Lanes Affected Logic:

Lane Closure Desc =
“ALL LANES
<evt_closure_word>"

<evt_closure_word> =

User configured word
signifying lane closed for

each Event type. (EX.
“CLOSED", “BLOCKED).

start

All Travel
Lanes
Closed

no

> 1 lane closed

ightmost lane
closed

yes

v

Leftmost lane
closed

Contiguous

es—»
Y " \_closed lanes

no

no

no
(center lane|

(center lanes)

A

Leftmost lane
closed

yes

<
a
7]

ightmost lane
closed

yes

Lane Closuer
Description = “RIGHT
LANE
<evt_closure_word>"

Lane Closure
Description = “LEFT
LANE
<evt_closure_word>"

Lane Closure
Description ="n OF m
LANES
<evt_closure_word>"

Lane Closure
Description =
“n LEFT LANES
<evt_closure_word>"

Lane Closure
Description =
“n RIGHT LANES
<evt_closure_word>"

Figure 5-37 Travel Lanes Affected Logic
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Exits Lanes Affected Logic:

<evt_closure_word> =

User configured word
signifying lane closed for

each Event type. (Ex.
“CLOSED”, “BLOCKED).

Lane Closure
Description =
“EXIT
<evt_closure_word>"

All Left
Exit Lanes
Closed

yes
Lane Closure Lane Closure
Description = Description =
“n OF m “LEFT EXIT
LEFT EXIT <evt_closure_word>"
LANES
<evt_closure_word>"

Figure 5-38 Exits Lanes Affected Logic

start

All Exit
Lanes
Closed

no

Only Left
Exit Lanes
Affected

no

Only Right
Exit Lanes
Affected

no

|

Lane Closure
Description =
“nOFm
EXIT LANES
<evt_closure_word>"

All Right
Exit Lanes
Closed

yes

Lane Closure

Description =

“RIGHT EXIT
<evt_closure_word>"

Lane Closure
Description =
“n OF m
RIGHT EXIT
LANES
<evt_closure_word>"
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Shoulders Affected Logic:

Lane Closure
Description =
“LEFT
SHOULDER
<evt_closure_word>"

start

Shoulder
Lane
Closures
Are Contiguous

yes

Shoulder Lane
Closures are
Grouped to
The Left

no

<evt_closure_word> =

User configured word
signifying lane closed for

each Event type. (Ex.
“CLOSED”, “BLOCKED).

Lane Closure
Description =
“SHOULDERS
<evt_closure_word>

no——»

»

A

Lane Closure b
Defélrggc_)rn - Shoulder Lane
SHOULDER 4+—yes Closures are
<evt_closure_word>" Groupgd o
- - The Right
Figure 5-39 Shoulders Affected Logic
CHART R9 Detailed Design 5-28 08/26/2011



5.3 System Interfaces

5.3.1 Class Diagrams

5.3.1.1 Common (Class Diagram)

This class diagram shows classes used by multiple modules.

antefface dinterface dnterfacer atyper atype dnterace
Uniquelyldentifiable GeoLocatable Service UserName Password Directionvalues
const short OTHER_NO ADDITIONAL INFO
ot shot OTHER ADDITONAL INFO
getlb) getLocationDesc(:sting ping(void onsi
getName() Eellocanur\?rmﬂe\es[) getName()sting; const shot NORTH_EAST
10 const shoft EAST
et e; Const shot SOUTH_EAST
hudown(AccessToken ok const shor
Oneway shudown(AccessToken oken)void constshon SOUTH EsT
const shor
Const shoft NORTH WEST
11| constshot INNER TOOP
typedefy Timestamp? i anew yper ity diypedefy  |mmmm]  CONStShOl OUTER_LOOP.
TimeStamp ypodetinch defines NetworkComectionSite. TraficPar am eters Dir ecion
og log mectap s
1obe used in al e
timestarp :long insteat of Tmestamp (@ intm_speedDat shot
fong). (The long long int m-volumeData;
ety mepe 102 Java I m pecentOcuparty
g} LSiecRange anetacer
SourceTypeValues
const shot SOURCE_OTHER_NO_ADDL INFO
const short SOURCE _OTHER WITH_INFO.
dypedes consts
st shat SYSTEM ALARM
Timestamp2 dtypedets «exception» Y S EM AR
Source CHARTZE xception «exceplior «ypedehy Corstshot
timestarp : long long Unsuppor tedOper aion Componentversion Const short CHART UNIT
SourceType theSourceType sting reason const short CITIZEN™
Stnng oiherDescrpiion sting debug sting reason sting name consts
Stingvesion st short MEDIA
«enumertions
Tim eS pecificationType:
«exception»
TIVE_ABSOLUTE
TIVE RELATIVE ceptions aexceptions dypedefs
Sting eason S pecifiedObjectNotFound InvalidState ApplicationVer sion
sting reason sting reason sting applcationNiame:
anions «exception» dinterface»
AbsolueOr RelativeTime DuplicateData CommandStatus
discriminator TimeS pecificationType sting reason
Timestamp2 absTime i TVE_ABSOLUTE
ong relTimeS ecs relTimeSecs if TVE_RELATIVE Updete(Sting status void
Sting finalStatus) void
dyper cexception «excepion
EVENT CHANNEL PORT STATUS Comnectralure PorOpenfailure «exception» NewinR9 «enumeral
GetPor tTimeott ProxmityDirecionType
sting sting reason sting reason ~~—o
long imeouthilis ~{ save or
GPPOSITE DIR
UNKNOWN_DIR
cenumerations
Por(Staus
jon) «enumeration» «enumerations ypedefs 1
STATUS 0K DataPor IOE xception Priority PoriStasinfo
STATUSVARGINAL
T sting reason ISDN MODEM PRIORITY_POLLING denifer i «enumerations
STATUS DISABLED-future POTS. MODEM PRIORITYON_DEMAND sangreme DistanceType
DIRECT RS232 Porlype type
TELEGHONY PorSiatus satus ROADWAY MLES
STRAIGHT [INE_MLES
«enumeraion ypedefs
PoriEventType PortStausChangedE ventino .
PonStatusChanged Porstatsiniof info
Al these port elated <~ atypeces
classes ate move typedefs Proxmiyirio
fom RS for R3B3 ProximityDistance
DistanceType distType 1 1| ProdmiyDirectiontype dirType
>
Proximityinfo proxinio

Figure 5-40. Common (Class Diagram)

5.3.1.1.1 AbsoluteOrRelativeTime (Class)

This union stores a time, in either absolute or relative terms.

5.3.1.1.2 AccessDenied (Class)

This class represents an access denied, or "no rights" failure.
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5.3.1.1.3 ApplicationVersion (Class)

This structure contains the name of the application and information about the versions of its
components.

5.3.1.1.4 CHART2Exception (Class)

Generic exception class for the CHART2 system. This class can be used for throwing very
generic exceptions which require no special processing by the client. It supports a reason
string which may be shown to any user and a debug string which will contain detailed
information useful in determining the cause of the problem.

5.3.1.1.5 CommandsStatus (Class)

The CommandStatus CORBA interface is used to allow a calling process to be notified of
the progress of a long-running asynchronous operation. This is normally used when field
communications are involved to complete a method call. The most common use is to allow
a GUI to show the user the progress of an operation. It can also be used and watched by a
server process when it needs to call on another server process to complete an operation.
The long running operation typically calls back to the CommandStatus object periodically
as the command is being executed, to provide in-progress status information, and it always
makes a final call to the CommandStatus when the operation has completed. The final call
to the CommandStatus from the long running operation indicates the success or failure of
the command.

5.3.1.1.6 ComponentVersion (Class)

This structure contains the name and version number of the software component.

5.3.1.1.7 ConnectFailure (Class)

This exception is a catch-all for exceptions that do not fit in a more specific exception that
can be thrown during a connection attempt.

5.3.1.1.8 DataPortlOException (Class)

This exception is used to indicate an Input/Output error has occurred.

5.3.1.1.9 Direction (Class)

This type defines a short value that is used to indicate a direction of travel as defined in
DirectionValues.

5.3.1.1.10 DirectionValues (Class)

This interface contains constants for directions as defined in the TMDD.
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5.3.1.1.11 DistanceType (Class)

This enumeration represents different values for types of distance stated in miles (roadway
miles, straight line miles).

5.3.1.1.12 DuplicateData (Class)

This exception is thrown when an object is to be added to the system, but the system
already contains an object with equivalent data.

5.3.1.1.13 EVENT_CHANNEL_PORT_STATUS (Class)

This is a static string that contains the name of the event channel used to push events
relating to the change in Port status. The following PortEventTypes are pushed on
EVENT_CHANNEL_PORT_STATUS channel: PortStatusChanged

5.3.1.1.14 GeolLocatable (Class)

This interface is implemented by objects that can provide location information to their
users.

5.3.1.1.15 GetPortTimeout (Class)

This class is an exception that is thown by a PortManager when a request to acquire a port
of a given type cannot be fulfilled within the timeout specified.

5.3.1.1.16 InvalidState (Class)

This exception is thrown when an operation is attempted on an object that is not in a valid
state to perform the operation.

5.3.1.1.17 NetworkConnectionSite (Class)

The NetworkConnectionSite class contains a string that is used to specify where a service is
running. This field is useful for administrators in debugging problems should an object
become "software comm failed".. It is included in the Chart2DMSStatus.

5.3.1.1.18 Password (Class)

Typedef used to define the type of a Password.

5.3.1.1.19 PortEventType (Class)

This enum defines the types of CORBA events that are pushed on a Field Communications
event channel.

5.3.1.1.20 PortOpenFailure (Class)

This exception is thrown if there is an error opening the port while attempting a connection.
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This exception would most likely only occur if there is another application accessing the
physical com port, which would be true if debugging activities were being done on a port
while the FieldCommunications service is still running.

5.3.1.1.21 PortStatus (Class)

This enumeration specifies the values used to represent a Port's status. OK signifies the
port is working properly. MARGINAL signifies errors have been experienced during
recent use of the port. FAILED indicates the port is not working at all.

5.3.1.1.22 PortStatusChangedEventinfo (Class)

This class contains data that is pushed on a Field Communications event channel with a
PortStatusChanged event.

5.3.1.1.23 PortStatusinfo (Class)

This class contains the data of status of a particular port.

5.3.1.1.24 PortType (Class)

This enumeration defines the types of ports that may be requested from a PortManager.

5.3.1.1.25 Priority (Class)

This enumeration specifies the priority levels used when requesting a port from a
PortManager. ON_DEMAND is given higher priority than POLLING.

5.3.1.1.26 ProximityDirectionType (Class)

This enumeration defines direction types used when comparing locations for proximity.
Values for specifying same direction, opposite direction, and unknown direction are
supported.

5.3.1.1.27 ProximityDistance (Class)

This struct defines members that represent proximity and distance information used when
comparing locations based on position.

5.3.1.1.28 ProximityInfo (Class)

This struct defines members that represent proximity information used when comparing
locations based on position.

5.3.1.1.29 Service (Class)

This interface is implemented by all services in the system that allow themselves to be
shutdown externally. All implementing classes provide a means to be cleanly shutdown
and can be pinged to detect if they are alive.
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5.3.1.1.30 Source (Class)

This structure contains information about the source of the data being added to the system.

5.3.1.1.31 SourceTypeValues (Class)

This enumeration contains the possible sources of information that can be used for adding
CommLog entries and/or traffic event data.

5.3.1.1.32 SpecifiedObjectNotFound (Class)

Exception used to indicate that an operation was attempted that involves a secondary object
that cannot be found by the invoked object.

5.3.1.1.33 TimeSpecificationType (Class)

This enumeration lists the types of times which can be stored in the
AbsoluteOrRelativeTime union.

5.3.1.1.34 TimeStamp (Class)

This typedef defines the type of TimeStamp fields.

5.3.1.1.35 TimeStamp2 (Class)

This data type offers extended date range beyond the year 2038 limititation implicit in the
TimeStamp data type.

5.3.1.1.36 TrafficParameters (Class)

This struct contains traffic parameters that are sensed and reported by a Traffic Sensor
System such as the RTMS.

m_speedData - The arithmetic mean of the speeds collected over a sample period in miles
per hour in tenths. (thus 550 == 55.0 MPH) Valid values are 0 to 2550. A value of 65535
is used to indicate a missing or invalid value (such as when the volume for the sample
period is zero).

m_volumeData - The count of vehicles for the sample period. Valid values 0 to 65535. A
value of 65535 represents a missing value.

m_percentOccupancy - The percentage of occupancy of the roadway in tenths of a percent.
(thus 1000 = 100.0 percent). Valid values are 0 to 1000. A value of 65535 represents a
missing or invalid value.

5.3.1.1.37 Uniquelyldentifiable (Class)

This interface will be implemented by all classes which are to be identifiable within the
system. The identifier must be generated by the IdentifierGenerator to ensure uniqueness.
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5.3.1.1.38 UnsupportedOperation (Class)

This exception is used to indicate that an operation is not supported by the object on which
itis called.

5.3.1.1.39 UserName (Class)

This typedef defines the type of UserName fields used in system interfaces.
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5.3.1.2 DecisionSupport (Class Diagram)

This diagram shows interfaces and structures related to decision support.
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Figure 5-41. DecisionSupport (Class Diagram)

5.3.1.2.1 CommandsStatus (Class)

The CommandStatus CORBA interface is used to allow a calling process to be notified of
the progress of a long-running asynchronous operation. This is normally used when field
communications are involved to complete a method call. The most common use is to allow
a GUI to show the user the progress of an operation. It can also be used and watched by a
server process when it needs to call on another server process to complete an operation.
The long running operation typically calls back to the CommandStatus object periodically
as the command is being executed, to provide in-progress status information, and it always
makes a final call to the CommandStatus when the operation has completed. The final call
to the CommandStatus from the long running operation indicates the success or failure of

the command.

5.3.1.2.2 DecisionSupportEnabled (Class)

This class is a CORBA interface that facilitates requesting suggestions from any server side

component.

5.3.1.2.3 DistanceCategory (Class)

This enum represents the different Distance Types used in decision support.
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5.3.1.2.4 DMSMessageSuggestion (Class)

This class is a CORBA structure that represents a decision support DMS message
suggestion.

5.3.1.25 SuggestionData (Class)

This class is a CORBA structure that represents a decision support suggestion.

5.3.1.2.6 SuggestionRecipient (Class)

This class is a CORBA interface that must be implemented by any component that would
like to request suggestions from a DecisionSupportEnabled component. This class can be
used to provide suggestions back to the requestor either when they are fully formulated or
by streaming them as they become available.

5.3.1.2.7 SuggestionRequest (Class)

This class is a CORBA structure that represents a request for decision support suggestions.

5.3.1.2.8 SuggestionScorelnfo (Class)

This class is a CORBA structure that represents a collection of suggestion scores/reasons
for a given decision support DMS suggestion.

5.3.1.2.9 SuggestionScoreReason (Class)

This class is a CORBA structure that represents a decision support DMS message
suggestion score/reason. Both scores and reasons are contained in this object.

5.3.1.2.10 SuggestionScoreReasonType (Class)

This class is an enumeration describing the 2 types of suggestion scores/reasons: template
filters and template tags.

5.3.1.2.11 SuggestionType (Class)

This enumeration lists all possible types of decision support suggestions.

5.3.1.2.12 SuggestionTypeData (Class)

This class is a CORBA union that will hold a discriminator that indicates the type of data
carried and exactly one of the possible SuggestionData structures.

5.3.1.2.13 UseDMSPlanltemSuggestionData (Class)

This class is a CORBA structure that represents a decision support DMS plan item
suggestion.
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5.3.1.2.14 UseDMSSuggestionData (Class)

This class is a CORBA structure that represents a decision support DMS suggestion.

5.3.1.2.15 UsePlanSuggestionData (Class)

This class is a CORBA structure that represents a decision support plan suggestion.
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5.3.1.3 MessageTemplateManagement (Class Diagram)

This class diagram contains classes that define the corba interface used for managing
Message Templates in CHART2.

Figure 5-42. Message TemplateManagement (Class Diagram)

5.3.1.3.1 DistanceFormat (Class)

This object contains the data for a distance format in the CHART DB.

5.3.1.3.2 DMSDecSuppMsgTemplate (Class)

The DMSDecSuppMsgTemplate interface is implemented by objects that DMS message
templates used for decision support functionality (dms message suggestion generation).

5.3.1.3.3 DMSDecSuppMsgTemplateConfig (Class)

This object contains the configuration data for a message template that represents a
DMSDecSUppMsgTemplate in the CHART DB

5.3.1.3.4 DMSMessageTemplate (Class)

This interface is extended by interfaces representing specific types of DMS message
templates (ex. DMSTravinfoMsgTemplater). It contains methods common to all types of
DMS message templates.
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5.3.1.3.5 DMSMsgTemplateConfig (Class)

This struct represents configuration data that is common to all DMS message template
types. It contains a union that is used specify DMS message type specific configuration
data.

5.3.1.3.6 DMSMsgTemplatelnfo (Class)

This struct contains a DMS message configuration and a CORBA reference to the DMS
message template object along with the templates unique ID.

5.3.1.3.7 DMSMsgTemplateTypeConfig (Class)

This union is used to represent DMS message template type specific configuration data in
the DMSMsgTemplateConfig IDL struct.

5.3.1.3.8 DMSTravinfoMsgTemplate (Class)

The DMSTravlInfoMsgTemplate interface is implemented by objects that allow execution
of tasks associated with DMS travel information message templates.

5.3.1.3.9 DMSTravinfoMsgTemplateConfig (Class)

This object contains the configuration data for a message template that represents a
DMSTravlinfoMsgTemplate in the CHART DB

5.3.1.3.10 Identifier (Class)

Wrapper class for a CHART2 identifier byte sequence. This class will be used to add
identifiable objects to hash tables and perform subsequent lookup operations.

5.3.1.3.11 MessageTemplateAlignment (Class)

This IDL enumeration defines the message template alignment options supported in the
DMSTravlinfoMsgTemplateConfig. These can either be align left, align center or align
right.

5.3.1.3.12 MessageTemplateEvent (Class)

This union identifies the data to be passed with events that are pushed through the CORBA
event service in relation to message templates.

5.3.1.3.13 MessageTemplateEventType (Class)

This IDL enumeration defines the types of CORBA Events supported in the
MessageTemplateModule. These can either be DMS message Created, Changed, or
Removed.
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5.3.1.3.14 MessageTemplateFactory (Class)

Interface whose implementation is used to create message templates, retrieve message
templates and retrieve travel time and toll rate formats.

5.3.1.3.15 MessageTemplateFormats (Class)

This structure contains all travel time and toll rate format that are specified within a given
DMSTravinfoMsgTemplate.

5.3.1.3.16 MessageTemplateType (Class)

This enum represents the currently supported message template types.

5.3.1.3.17 MsgTemplateDSFilterCriteria (Class)

This IDL struct contains criteria used for filtering when finding applicable devices to use
with a message template in decision support.

5.3.1.3.18 MsgTemplateTagConstants (Class)

The MesssageTemplateTagConstants interface contains constants that are used to define
tags used to create DMS travel information message templates.

5.3.1.3.19 RouteMissingDataOption (Class)

This IDL enumeration defines the route missing data options supported in the
DMSTravlinfoMsgTemplateConfig. These can either be discard row, discard page or
discard row.

5.3.1.3.20 TollRateFormat (Class)

This object contains the data for a toll rate format in the CHART DB.

5.3.1.3.21 TollRateTimeFormat (Class)

This object contains the data for a toll rate time format in the CHART DB.

5.3.1.3.22 TravelTimeFormat (Class)

This object contains the data for a travel time format in the CHART DB.

5.3.1.3.23 TravelTimeRangeFormat (Class)

This object contains the data for a travel time range format in the CHART DB.

CHART R9 Detailed Design 5-40 08/26/2011



5.3.1.4 TrafficEventManagement (Class Diagram)

This class diagram contains all classes relating to Traffic Events
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Figure 5-43. TrafficEventManagement (Class Diagram)

5.3.1.4.1 ActionEvent (Class)

This class models roadway events that require an operations center to take action but do not
fit well into the other event categories. An example of this type of event would be debris in
the roadway.
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5.3.1.4.2 AudioClipOwner (Class)

This interface allows the AudioClipManager to check whether there are any parties
interested in an audio clip. If no AudioClipOwners claim interest in a clip, the clip can be
deleted.

5.3.1.4.3 CommandStatus (Class)

The CommandStatus CORBA interface is used to allow a calling process to be notified of
the progress of a long-running asynchronous operation. This is normally used when field
communications are involved to complete a method call. The most common use is to allow
a GUI to show the user the progress of an operation. It can also be used and watched by a
server process when it needs to call on another server process to complete an operation.
The long running operation typically calls back to the CommandStatus object periodically
as the command is being executed, to provide in-progress status information, and it always
makes a final call to the CommandStatus when the operation has completed. The final call
to the CommandStatus from the long running operation indicates the success or failure of
the command.

5.3.1.4.4 CongestionEvent (Class)

This class models roadway congestion which may be tagged as recurring or non-recurring
through the use of an attribute.

5.3.1.45 DecisionSupportEnabled (Class)

This class is a CORBA interface that facilitates requesting suggestions from any server side
component.

5.3.1.4.6 DisabledVehicleEvent (Class)

This class models disabled vehicles on the roadway.

5.3.1.4.7 DMSRPIData (Class)

The DMSRPIData class is an abstract class which describes a response plan item for a
DMS. It contains the unique identifier of the DMS to contain the DMSMessage, and the
DMSMessage itself.

5.3.1.4.8 EntryOwner (Class)

Interface which must be implemented by any class which is responsible for putting an
ArbQueueEntry on a device's arbitration queue. This validate method of this interface can
be called by the device to determine continued validity of the entry (either during recovery
or as a final check of the validity of an entry before putting its message on the device).
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5.3.1.4.9 Eventlnitiator (Class)

This union contains information about the entity or entities involved in the initiation of a
traffic event. This can be the schedule, if a schedule was involved in initating the event,
and/or a user, if a user was involved in initating the event. This union allows for possible
expansion in future releases, where traffic events may be initiated by a schedule without
user confirmation, or by CHART devices (traffic sensors, weather sensors, etc.) or external
interfaces (RITIS, etc.) initially with, or possibly later without, user involvement.

5.3.1.4.10 HARRPIData (Class)

This class represents an item in a traffic event response plan that is capable of issuing a
command to put a message on a HAR when executed. When the item is executed, it adds
an ArbQueueEntry to the specified HAR, which stores the entry in its MessageQueue.
When the item's execution is revoked, or the item is removed from the response plan
(manually or implicitly through closing the traffic event) the item asks the HAR to remove
the entry. The HARRPIData object also allows specification of a subset (O to all) of the
HARNotifier devices (SHAZAM or DMS devices acting as SHAZAMS) to be activated if
and while the message is being broadcast on the HAR.

5.3.1.4.11 Incident (Class)

This class models objects representing roadway incidents. An incident typically involves
one or more vehicles and roadway lane closures.

5.3.1.4.12 Lane (Class)

This class represents a single traffic lane at the scene of a RoadwayEvent.

5.3.1.4.13 LaneConfigReferenceDirection (Class)

This enumeration restricts the possible reference directions for a lane configuration, which
IS necessary because the lane offsets are defined relative to the "left" side, which is an
ambiguous term. For example, if the direction is North then "left" to the West, but if the
direction is South (also valid on a North-South roadway) then "left" could be considered (if
not for this enumeratiion) to East. Thus if the direction of the lane config were to change
from North to South, the lanes would "flip" unintentionally. This enumeration holds the
reference direction for a North-South roadway to always be to the West (regardless of
whether the direction of the event is North or South), and holds similarly for East-West
roadways and beltways (Inner-Outer loops).

5.3.1.4.14 LaneConfiguration (Class)

This class contains data that represents the configuration of the lanes.

5.3.1.4.15 LaneConfigurationList (Class)

A collection of LaneConfiguration objects.

CHART R9 Detailed Design 5-43 08/26/2011



5.3.1.4.16 LaneState (Class)

This enumeration lists the possible states that a traffic lane may be in.

5.3.1.4.17 LaneTrafficFlowDirection (Class)

Defines the possible directions of traffic flow, relative to the lane orientation.

5.3.1.4.18 LaneType (Class)

This enumeration lists the types of lanes.

5.3.1.4.19 MergeAction (Class)

This enumeration specifies how to merge a section of data during a traffic event merge
operation.

5.3.1.4.20 Mergelnfo (Class)

This valuetype is passed between Chartlite to Chart to provide instructions for performing
the merge

5.3.1.4.21 MergeSection (Class)

This idl enum defines values for each merge section

5.3.1.4.22 OrganizationParticipation (Class)

This class is used to manage the data captured when an operator notifies another
organization of a traffic event.

5.3.1.4.23 PlannedRoadwayClosure (Class)

This class models planned roadway closures such as road construction. This interface will
be expanded in future releases to include interfacing with the EORS system.

5.3.1.4.24 ResourceDeployment (Class)

This class is used to store the data captured when an operator deploys resources to the scene
of a traffic event.

5.3.1.4.25 ResponseParticipation (Class)

This interface represents the involvement of one particular resource or organization in
response to a particular traffic event.

5.3.1.4.26 ResponseParticipationList (Class)

A collection of ResponseParticipation objects.
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5.3.1.4.27 ResponsePlanltem (Class)

Obijects of this type can be executed as part of a traffic event response plan. A
ResponsePlanltem can be executed by an operator, at which time it becomes the
responsibility of the System to activate the item on the ResponseDevice as soon as it is
appropriate.

5.3.1.4.28 ResponsePlanltemData (Class)

This class is a delegate used to perform the execute and remove tasks for the response plan
item. Derived classes of this base class have specific implementations for the type of
device the response plan item is used to control.

5.3.1.4.29 ResponsePlanitemList (Class)

A collection of ResponsePlanltem objects.

5.3.1.4.30 ResponsePlanltemStatus (Class)

This stucture contains data that describes the current state of a response plan item.

5.3.1.4.31 RoadwayEvent (Class)

This class models any type of incident that can occur on a roadway. This point in the
heirarchy provides a break off point for traffic event types that pertain to other modals.

5.3.1.4.32 SafetyMessageEvent (Class)

This type of event is created by an operator when he/she would like to send a safety
message to a device.

5.3.1.4.33 SpecialEvent (Class)

This class models special events that affect roadway conditions such as a concert or
professional sporting event.

5.3.1.4.34 TrafficEvent (Class)

Obijects of this type represent traffic events that require action from system operators.

5.3.1.4.35 TrafficEventFactory (Class)

This interface is supported by objects that are capable of creating traffic event objects in the
system.

5.3.1.4.36 WeatherServiceEvent (Class)

This class models roadway weather events such as snow or fog that are manually entered by
an operator in response to receiving an alert from the national weather service.
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5.3.1.5 TrafficEventManagement2 (Class Diagram)

This diagram shows more interface classes related to traffic events.
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Figure 5-44. TrafficEventManagement2 (Class Diagram

5.3.1.5.1 AbsoluteOrRelativeTime (Class)

This union stores a time, in either absolute or relative terms.

5.3.1.5.2 ActionEventData (Class)

This class represents all data specific to an Action event type traffic event.

5.3.1.5.3 BasicEventData (Class)

This class represents the data common to all traffic events. All derived data types will
inherit all data shown in this class.
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5.3.1.5.4 CountyState (Class)

This enumeration defines the various counties in Maryland and the states surrounding
Maryland that will be used for defining the traffic event.

5.3.1.5.5 DisabledVehicleData (Class)

This class represents all data specific to a disabled vehicle traffic event.

5.3.1.5.6 EventlnitatorScheduleUserData (Class)

This structure contains data about a schedule involved in the initiation of a traffic event. It
is contained within the Eventlnitiator union.

5.3.1.5.7 EventlnitatorUserData (Class)

This structure contains data about a user involved in the initiation of a traffic event. Itis
contained within the Eventlnitator union.

5.3.1.5.8 Eventlnitiator (Class)

This union contains information about the entity or entities involved in the initiation of a
traffic event. This can be the schedule, if a schedule was involved in initating the event,
and/or a user, if a user was involved in initating the event. This union allows for possible
expansion in future releases, where traffic events may be initiated by a schedule without
user confirmation, or by CHART devices (traffic sensors, weather sensors, etc.) or external
interfaces (RITIS, etc.) initially with, or possibly later without, user involvement.

5.3.1.5.9 EventlnitiatorType (Class)

This enumeration identifies the types of initiators which can initiate traffic events. Traffic
events can be initiated by a user (directly), or by a schedule (with user involvement). This
enumeration, and the union in which it is a discriminator, allows for possible expansion in
future releases, where traffic events may be initiated by a schedule without user
confirmation, or by CHART devices (traffic sensors, weather sensors, etc.) or external
interfaces (RITIS, etc.) initially with, or possibly later without, user involvement.

5.3.1.5.10 IncidentData (Class)

This class represents data specific to an Incident type traffic event.

5.3.1.5.11 IncidentType (Class)

This typedef defines the type of the incident.

5.3.1.5.12 IncidentTypeValues (Class)

This interface lists all possible incident types.
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5.3.1.5.13 IncidentVehicleData (Class)

This class represents the vehicles involved data for incidents. Its purpose is to simplify the
exchange of data between GUI and server.

5.3.1.5.14 LaneConfigurationChangedinfo (Class)

This structure contains the data that is broadcast when the lane configuration of a traffic
event is changed.

5.3.1.5.15 LogEntriesAdded (Class)

This structure contains the data that is broadcast when new entries are added to the event
history log of a traffic event.

5.3.1.5.16 OrganizationParticipationData (Class)

This class represents the data required to describe an organization's participation in the
response to a traffic event.

5.3.1.5.17 PlannedRoadwayClosureEventData (Class)

This class contains data specific to the PlannedRoadwayEvent type of traffic event.

5.3.1.5.18 ResourceDeploymentData (Class)

This class represents the data required to describe a resource's participation in the response
to a traffic event.

5.3.1.5.19 ResponseParticipant (Class)

The ResponseParticipant class is a non-behavioral structure which specifies a participant in
a response.

5.3.1.5.20 ResponseParticipationAddedInfo (Class)

This structure contains the data that is broadcast when a response participant is added to the
response to a particular traffic event.

5.3.1.5.21 ResponseParticipationChangedinfo (Class)

This structure contains the data pushed in a CORBA event any time any type of response
participation object changes state.

5.3.1.5.22 ResponseParticipationData (Class)

This class contains all data pertinent to any class that represents a response participation.
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5.3.1.5.23 ResponseParticipationRemovedinfo (Class)

This structure contains the data that is broadcast when one or more response plan items are
removed from a traffic event.

5.3.1.5.24 ResponsePlanlteminfo (Class)

This structure contains the data that is broadcast any time a new response plan item is added
or an existing response plan item is modified.

5.3.1.5.25 ResponsePlanltemsRemovedinfo (Class)

This structure contains the data that is broadcast when one or more response plan items are
removed from a traffic event.

5.3.1.5.26 RevokeExecutionFailure (Class)

This class defines a exception thrown when failed to revoke a response plan item's
execution.

5.3.1.5.27 RoadCondition (Class)

This enumeration lists the possible roadway conditions at the scene of a traffic event.

5.3.1.5.28 TrafficEventAddedInfo (Class)

This structure contains the data that is broadcast when a new traffic event is added to the
system.

5.3.1.5.29 TrafficEventAssociatedInfo (Class)

This structure contains the data that is broadcast when two traffic events are associated.

5.3.1.5.30 TrafficEventAssociationRemovedinfo (Class)

This structure contains the data that is broadcast when the association between two traffic
events is removed.

5.3.1.5.31 TrafficEventCreationResult (Class)

This result is returned from createEvent() to indicate warning messages if the event was not
created cleanly.

5.3.1.5.32 TrafficEventEventType (Class)

This enumeration defines the types of CORBA events that can be broadcast on a Traffic
Event related CORBA Event channel.
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5.3.1.5.33 TrafficEventState (Class)

This enumeration lists the possible states for a traffic event. The states are pending, open,
and closed. A false alarmed "state" is considered a special case of "closed", so false
alarmed events will have a TrafficEventState of EVENT_STATE_CLOSED. They will
also have the m_isFalseAlarm flag in their BasicEventData set to true to distinguish them
from normally closed events.

5.3.1.5.34 TrafficEventType (Class)

This typedef defines the type of traffic event.

5.3.1.5.35 TrafficEventTypeChangedInfo (Class)

This structure contains the data that is broadcast when a traffic event changes types. The
traffic event object that represented the traffic event previously is removed from the system
and is replaced by the newTrafficEvent reference contained in this structure. If the
consumer of this CORBA event has stored any references to the traffic event previously,
those references should be replaced with this new reference.

5.3.1.5.36 TrafficEventTypeValues (Class)

This interface defines the types of traffic events that are supported by the system.

5.3.1.5.37 UnknownEventType (Class)

This class defines a exception thrown when the type of a traffic event type is not known and
is not defined in TrafficEventTypeValues.

5.3.1.5.38 WeatherConditions (Class)

This structure contains all possible weather conditions. Each member should be set to true
if that condition applies, false otherwise. The m_otherDescription member will only be
considered valid if the m_other member is set to true.

5.3.1.5.39 WeatherServiceEventData (Class)

This class contains data specific to the WeatherServiceEvent type of traffic event.
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5.4 TrafficEventModule

5.4.1 Class Diagrams

5.4.1.1 TrafficEventModuleClasses?2 (Class Diagram)

This diagram shows Traffic Event Module classes related to the decision support changes in
Release 9.
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Figure 5-45. TrafficEventModuleClasses2 (Class Diagram)

5.4.1.1.1 DecisionSupportEnabled (Class)

This class is a CORBA interface that facilitates requesting suggestions from any server side
component.

5.4.1.1.2 DecisionSupportManager (Class)

This class provides utility methods that are applicable to decision support. It includes
methods for generating suggestions, applying templates, determining distances, etc.

5.4.1.1.3 GenerateTrafficEventSuggestionsCmd (Class)

This class performs the asynchronous task of generating suggestions for a traffic event.
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5.4.1.1.4 GetNearbyDevicelnfoCmd (Class)

This class performs the asynchronous task of determining which devices are near (within a
configureable distance of) a traffic event.

5.4.1.1.5 ObjectCache (Class)

The ObjectCache is a wrapper for the DataModel. It provides access to DataModel
methods to find objects in the data model, delegating those methods to the DataModel
itself. It also provides additional methods of finding name filtered objects and discovering
"duplicate” objects (as defined by an isDuplicateOf() method of the Duplicatable interface).

5.4.1.1.6 QueueableCommand (Class)

A QueueableCommand is an interface used to represent a command that can be placed on a
CommandQueue for asynchronous execution. Derived classes implement the execute
method to specify the actions taken by the command when it is executed. This interface
must be implemented by any device command in order that it may be queued on a
CommandQueue. The CommandQueue driver calls the execute method to execute a
command in the queue and a call to the interrupted method is made when a
CommandQueue is shut down.

5.4.1.1.7 SystemProfileProperties (Class)

This class is used to cache the system profile properties and provide access to them. It is
also used to interact with the server to change system profile settings.

5.4.1.1.8 TrafficEventDB2 (Class)

This class contains TrafficEventDB changes for R7. This class provides database
functionality related to traffic events.

5.4.1.1.9 TrafficEventFactorylmpl2 (Class)

This class shows changes in the TrafficEventFactorylmpl class for R7. This class manages
all traffic events served by the Traffic Event Service.

5.4.1.1.10 TrafficEventGroup2 (Class)

This class shows changes in the TrafficEventGroup class for R7. This class manages a
single TrafficEvent CORBA object implementation.

5.4.1.1.11 TrafficEventimpl (Class)

This class provides an implementation of the TrafficEvent interface. It contains state
variables and processing that common to all traffic events.
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5.4.1.1.12 TrafficEventModule (Class)

This class provides the resources and support functionality necessary to serve traffic event
related objects in a service application. It implements the ServiceApplicationModule
interface which allows it to be served from any ServiceApplication.

5.4.1.1.13 TrafficEventModuleProperties2 (Class)

This class contains TrafficEventModuleProperties changes for R7. This class provides
access to settings defined in the TrafficEventService properties file.
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5.4.2 Sequence Diagrams

5.4.2.1 TrafficEventGroup:disableSuggestionsFor (Sequence Diagram)

This diagram shows the processing that occurs when the TrafficEventimpl object is called
to disable suggestions for a list of devices (either DMSs or Plans). The login session access
token is checked to verify the user has the functional rights to manage the traffic event. The
ID of the traffic event and the list of IDs for the devices is passed to the traffic event
database object and used to create delete and insert statements for each of the devices. The
database changes are processed in a transaction in case any of the changes fail. Once the
database has been successfully updated, the ID for each of the devices is added to the list of
disabled devices in the traffic event group.
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Figure 5-46. TrafficEventGroup:disableSuggestionsFor (Sequence Diagram)
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5.4.2.2 TrafficEventGroup:enableSuggestionsFor (Sequence Diagram)

This diagram shows the processing that occurs when the TrafficEventimpl object is called
to enable suggestions for a list of devices (either DMSs or Plans). The login session access
token is checked to verify the user has the functional rights to manage the traffic event. The
ID of the traffic event and the list of IDs for the devices is passed to the traffic event
database object and used to create delete statements for each of the devices. The database
changes are processed in a transaction in case any of the changes fail. Once the database has
been successfully updated, the ID for each of the devices is removed from the list of
disabled devices in the traffic event group.
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Figure 5-47. TrafficEventGroup:enableSuggestionsFor (Sequence Diagram)
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5.4.2

.3 TrafficEventGroup:requestSuggestions (Sequence Diagram)

This diagram shows the processing that occurs when a SuggestionRecipient object is to
request suggestions for a DMS. The login session is checked to verify the user has the
functional rights to manage the response plan. The traffic event is checked to verify it is not
closed. A command object (GenerateTrafficEventSuggestionsCmd) is created and
asynchronously executed by the Command Queue. The command object requests
suggestions from the Traffic Event Group and passes the Suggestion Recipient to receive
the results. The Traffic Event Group determines the direction of the event, the percentage of
lanes closed, the distance type, and the location of the event. It then gets a list of DMSs
within a configurable radius. For each DMS in the list, the Decision Support Manager is
used to create suggestions including: DMS suggestions, DMS plan item suggestions, and
plan suggestions. All of the resulting suggestions are passed to the SuggestionRecipient
object.
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5.4.2.4 TrafficEventModule2:initialize (Sequence Diagram)

This diagram shows the processing that occurs when the TrafficEventModule object is
initialized. The TrafficEventModuleProperties object is created and the frequency (in
minutes) to update the nearby devices cache is determined. The TrafficEventDB object is
created. The TrafficEventFactorylmpl object is created. The GISMappingService object is
created. The discovery manager is used to update the system profile properties. A command
to update object cache with ProxyDMS objects (DiscoverDMSClassesCmd) is created and
added to the discovery manager. A command to update object cache with ProxyPlan objects
(DiscoverPlanClassesCmd) is created and added to the discovery manager. A command to
update object cache with ProxyDMSMsgTemplate objects
(DiscoverDMSMsgTemplateClassesCmd) is created and added to the discovery manager. A
Timer object is created for use in scheduling timer tasks. A command object for updating
the cache with nearby devices information (GetNEarbyDevicelnfoCmd) is created and
scheduled based on the frequency (in minutes) to update the nearby devices cache.
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Figure 5-49. TrafficEventModule2:initialize (Sequence Diagram)
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5.5 DecisionSupportUtility

5.5.1 Class Diagrams

5.5.1.1 DecisionSupportUtility (Class Diagram)

This diagram shows structures related to utility methods for decision support.
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Figure 5-50. DecisionSupportUtility (Class Diagram)

5.5.1.1.1 DecisionSupportManager (Class)

This class provides utility methods that are applicable to decision support. It includes
methods for generating suggestions, applying templates, determining distances, etc.

5.5.1.1.2 DistanceCategory (Class)

This enum represents the different Distance Types used in decision support.

5.5.1.1.3 DistanceType (Class)

This enumeration represents different values for types of distance stated in miles (roadway
miles, straight line miles).
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5.5.1.1.4 DMSAndExitinfo (Class)

This class contains proximity information for proxy DMSs including the roadway distance
(in miles) between the DMS location and the traffic event location. This class also contains
information about the nearest exit to the traffic event that is located on the same route and
in the same direction.

5.5.1.1.5 DMSDecSupMsgDataSupplier (Class)

This interface is implemented by objects that will supply decision support data for the
purpose of generating a DMS message template suggestion. The data supplied could be
"dummy" data which would be the case for editing a decision support dms message
template. The data represents a DMS / Event pair.

5.5.1.1.6 DMSDSInfo (Class)

This class is a CORBA structure that represents a DMS that is suggested by decision
support. This class includes distance and proximity information for the DMS.

5.5.1.1.7 DSEventAndDMSDataHelper (Class)

This class implements the DMSDecSupMsgDataSupplier interface ans is a helper class
used when generation DMS message suggestions. It wraps traffic event, DMS and exit
data and provides methods to return that data in commons ways primarily for use in the
DMSDecSupMsgTemplateModel.

5.5.1.1.8 GISMappingService (Class)

This class extends the XMLHTTPService and provides specific functionality for Decision
Support.

5.5.1.1.9 ObjectCache (Class)

The ObjectCache is a wrapper for the DataModel. It provides access to DataModel
methods to find objects in the data model, delegating those methods to the DataModel
itself. It also provides additional methods of finding name filtered objects and discovering
"duplicate" objects (as defined by an isDuplicateOf() method of the Duplicatable interface).

5.5.1.1.10 ObjectLocator (Class)

This class is used to provide access to proxy objects stored in the CHART object cache
(which have been discovered by the DiscoveryDriver tasks).

5.5.1.1.11 PlanDSInfo (Class)

This class is a CORBA structure that represents a plan that is suggested by decision
support.
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5.5.1.1.12 ProximityInfo (Class)

This struct defines members that represent proximity information used when comparing
locations based on position.

5.5.1.1.13 ProxyDMS (Class)

The ProxyChart2DMS object is a proxy for a Chart2DMS corba object which is used to by
the DiscoveryManager / ObjectCache. The objects are used to maintain an up to date cache
of Chart2DMS data in the object cache for application use.

5.5.1.1.14 SystemProfileProperties (Class)

This class is used to cache the system profile properties and provide access to them. Itis
also used to interact with the server to change system profile settings.

5.5.1.1.15 TraderGroup (Class)

This class provides a facade for trader lookups that allows application level code to be
unaware of the number of CORBA trading services that the application is using or the
details of the linkage between those services.

5.5.1.1.16 XMLHTTPService (Class)

This class represents a remote XML/HTTP based web service at a specified URL. It
supports operations to perform HTTP get and post operations on the remote service.
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5.5.2 Sequence Diagrams

5.5.2.1 DecisionSupportManager:applyTemplate (Sequence Diagram)

This diagram describes the DecisionSupportManager.applyTemplate() method. The
method takes data for a specific template, traffic event, dms and exit and uses it to create a
model of the template which is used to generate a message suggestion.
DMSDecSupMsgTemplateModel.fomatMulti() will attempt to create a multi string which
can be returned as a DMSMessageSuggestion to the caller. Note: the formatMulti() method
may throw a DataUnavailableException if data is not available for a tag, either because the
traffic event does not support the data or the system configuration is such that a specific
piece of data should not be displayed (ex. route name never to be included in suggestion
content). The method returns a DMSSuggestion which contains the multi string and also
scoring information for the suggestion.
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Figure 5-51. DecisionSupportManager:applyTemplate (Sequence Diagram)
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5.5.2.2 DecisionSupportManager:generateSuggestionsForDMS (Sequence Diagram)

This diagram shows the processing that occurs when the DecisionSupportManager object is
called to generate suggestions for a DMS. The TrafficEventObject is called to get the type
of the event. The DMS, type of the traffic event, and the distance type (Immediate, Near, or
Far)is used to find DMS templates that are applicable. Each template is applied to the DMS
and traffic event. If at least one of the templates is successfully applied, a
UseDMSSuggestion object is created. After all templates have been processed, all
UseDMSSuggestion objects that have been created are passed to the caller.
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getType()-

TrafficEventGroup
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Figure 5-52. DecisionSupportManager:generateSuggestionsForDMS (Sequence Diagram)
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5.5.2.3 DecisionSupportManager:getDMSL.ist (Sequence Diagram)

This diagram shows the processing that occurs when the traffic event group requests
information about DMSs from the decision support manager. The proxy DMSs are obtained
from the object cache of the decision support manager. Two lists are created to hold
proximity information about the DMSs: one for DMSs on the same route as the traffic event
and one for all other DMSs. Each DMS is checked to determine if it isa CHART DMS (i.e.
not an external DMS), has a geo-location, and is located within the specified radius of the
traffic event. For each DMS that meets these conditions, a DMSDSInfo object is created
and updated with proximity information. The DMSDSInfo object is then added to the
appropriate list (i.e. it is added to the same route list if the DMS is on the same route as the
traffic event; otherwise, it is added to the other list). When all DMSs have been processed,
the list of DMSDSInfo objects for the same route DMSs is passed to the GIS Mapping
Service to update the proximity information for each DMS with the upstream indicator. The
GIS Mapping Service also provides information on the nearest exit to the traffic event. This
information is returned to the decision support manager in a DMSAndEXitInfo object. The
updated information for same route DMSs is appended to the information for all other
DMSs to create a single array of DMS information for all DMSs. This information along
with the exit information is returned to the traffic event group in a DMSAnNdEXitInfo object.
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Figure 5-53. DecisionSupportManager:getDMSL.ist (Sequence Diagram)
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5.6 CHARTZ2.Utility.ObjectCache

5.6.1 Class Diagrams

5.6.1.1 ObjCachePlanRelatedClasses (Class Diagram)

This class diagram contains classes used for caching data in the object cache as proxies for
Plan related objects in CHART2.
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Figure 5-54. ObjCachePlanRelatedClasses (Class Diagram)
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5.6.1.1.1 DiscoverPlanClassesCmd (Class)

This class is responsible for the discovery and ongoing updating of plan related proxy
objects in the ObjectCache.

5.6.1.1.2 PlanPushConsumer (Class)

This class is responsible for keeping plan related proxy objects updated in the ObjectCache
using corba events.

5.6.1.1.3 ProxyDMSPIanltem (Class)

This class is a proxy for a DMSPlanltem in CHART. It contains a DMSPlanltemData and
the stored message id.

5.6.1.1.4 ProxyPlan (Class)

This class is a proxy object for a Plan in CHART. It contains a list or ProxyPlanltems that
it is responsible for keeping updated and providing when needed.

5.6.1.1.5 ProxyPlanltem (Class)

This class is an abstract base class for specific types of plan items. EX.
ProxyDMSPIanltem.

5.6.1.1.6 QueueableCommand (Class)

A QueueableCommand is an interface used to represent a command that can be placed on a
CommandQueue for asynchronous execution. Derived classes implement the execute
method to specify the actions taken by the command when it is executed. This interface
must be implemented by any device command in order that it may be queued on a
CommandQueue. The CommandQueue driver calls the execute method to execute a
command in the queue and a call to the interrupted method is made when a
CommandQueue is shut down.
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5.6.1.2 ObjectCacheDMSMsgTemplateRelatedClasses (Class Diagram)

This diagram shows the processing that occurs when the TrafficEventModule object is

initialized. The TrafficEventModuleProperties object is created and the frequency (in

minutes) to update the nearby devices cache is determined. The TrafficEventDB object is
created. The TrafficEventFactorylmpl object is created. The discovery manager is used to
update the system profile properties. A command to update object cache with ProxyDMS
objects (DiscoverDMSClassesCmd) is created and added to the discovery manager. A
command to update object cache with ProxyPlan objects (DiscoverPlanClassesCmd) is
created and added to the discovery manager. A command to update object cache with
ProxyDMSMsgTemplate objects (DiscoverDMSMsgTemplateClassesCmd) is created and
added to the discovery manager. A Timer object is created for use in scheduling timer tasks.
A command object for updating the cache with nearby devices information
(GetNEarbyDevicelnfoCmd) is created and scheduled based on the frequency (in minutes)
to update the nearby devices cache.
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updateConfig(config : DMSMsgT emplateConfig

I .

ProxyDMSTravinfoMsg Templatelnfo

classes.

\

\
\

Not IDL Generated.
These are helper classes
that wrap IDL generated

ProxyDMSDecSuppMsgTemplate

m_config : DMSDSMsgT emplateConfiguration

ctor(id : Identifier,
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Figure 5-55. ObjectCacheDMSMsgTemplateRelatedClasses (Class Diagram)
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5.6.1.2.1 DiscoverDMSMsgTemplateClassesCmd (Class)

This class is a QueueableCommand that is used by the DiscoveryDriver to maintain local
copies of DMS Message Template objects in the object cache. This class contains a
PushConsumer that is used to keep data in the object cache up-to-date by handling CORBA
events related to DMS Message Templates.

5.6.1.2.2 DMSDSMsgTemplateConfiguration (Class)

This class derives from DMSMsgTemplateConfiguration and represents configuration data
for a DMSDecSuppMsgTemplate. This is a helper class that provides access to the
DMSDecSuppMsgTemplateConfig specific data while the base class provides access to the
DMSMsgTemplateConfig. It hides the details of how the IDL generated classes are
structured.

5.6.1.2.3 DMSMessageTemplatePushConsumer (Class)

This class handles CORBA events pushed by the server on a MessageTemplate event
channel. Updates received in events received via the push() method of the PushConsumer
interface are updated in the DataModel.

5.6.1.2.4 DMSMsgTemplateConfiguration (Class)

This abstract base class is extended by classes that represent type specific DMS message
template configurations. They are helper classes that make it easier to use hierarchies of
IDL structs. These classes wrap IDL generated classes hiding the details of how data is
structured in the IDL generated classes.

5.6.1.2.5 DMSTIMsgTemplateConfiguration (Class)

This class derives from DMSMsgTemplateConfiguration and represents configuration data
for a DMSTravinfoMsgTemplate. This is a helper class that provides access to the
DMSTravinfoMsgTemplateConfig specific data while the base class provides access to the
DMSMsgTemplateConfig. It hides the details of how the IDL generated classes are
structured.

5.6.1.2.6 ProxyDMSDecSuppMsgTemplate (Class)

This class represents a proxy for a DMS Decision Support Message Template.

5.6.1.2.7 ProxyDMSMsgTemplate (Class)

This abstract class is the base class for proxy objects that represent specific types of DMS
Message Templates.
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5.6.1.2.8 ProxyDMSTravinfoMsgTemplatelnfo (Class)

This class represents a proxy for a DMS Traveler Information Message Template.

5.6.1.2.9 QueueableCommand (Class)

A QueueableCommand is an interface used to represent a command that can be placed on a
CommandQueue for asynchronous execution. Derived classes implement the execute
method to specify the actions taken by the command when it is executed. This interface
must be implemented by any device command in order that it may be queued on a
CommandQueue. The CommandQueue driver calls the execute method to execute a
command in the queue and a call to the interrupted method is made when a
CommandQueue is shut down.
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5.7 MessageTemplateModule

5.7.1 Class Diagrams

5.7.1.1 MessageTemplateModule (Class Diagram)

This class diagram shows the classes used by the MessageTemplateModule to provide
message template functionality in CHART. Currently two types of message templates are
supported, DMS Traveler Information message templates and DMS Decision Support
message templates.

Figure 5-56. MessageTemplateModule (Class Diagram)

5.7.1.1.1 DMSDecSuppMsgTemplate (Class)

The DMSDecSuppMsgTemplate interface is implemented by objects that DMS message
templates used for decision support functionality (dms message suggestion generation).

5.7.1.1.2 DMSDecSuppMsgTemplateConfig (Class)

This object contains the configuration data for a message template that represents a
DMSDecSUppMsgTemplate in the CHART DB

5.7.1.1.3 DMSDecSuppMsgTemplatelmpl (Class)

This class implements the DMSDescSuppMsgTemplate interface defined in the IDL. It
provides a set of methods used when working with DMS decision support message
templates.

5.7.1.1.4 DMSDSMsgTemplateConfiguration (Class)

This class derives from DMSMsgTemplateConfiguration and represents configuration data
for a DMSDecSuppMsgTemplate. This is a helper class that provides access to the
DMSDecSuppMsgTemplateConfig specific data while the base class provides access to the
DMSMsgTemplateConfig. It hides the details of how the IDL generated classes are
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structured.

5.7.1.1.5 DMSMessageTemplate (Class)

This interface is extended by interfaces representing specific types of DMS message
templates (ex. DMSTravinfoMsgTemplater). It contains methods common to all types of
DMS message templates.

5.7.1.1.6 DMSMessageTemplateBase (Class)

This abstract class is a base that is extended by DMS message template type specific
implementations It provides a generic class to allow DMS message template to be stored
in collections and common functionality like persistence and CORBA event pushing.

5.7.1.1.7 DMSMsgTemplateConfig (Class)

This struct represents configuration data that is common to all DMS message template
types. It contains a union that is used specify DMS message type specific configuration
data.

5.7.1.1.8 DMSMsgTemplateConfiguration (Class)

This abstract base class is extended by classes that represent type specific DMS message
template configurations. They are helper classes that make it easier to use hierarchies of
IDL structs. These classes wrap IDL generated classes hiding the details of how data is
structured in the IDL generated classes.

5.7.1.1.9 DMSTIMsgTemplateConfiguration (Class)

This class derives from DMSMsgTemplateConfiguration and represents configuration data
for a DMSTravinfoMsgTemplate. This is a helper class that provides access to the
DMSTravinfoMsgTemplateConfig specific data while the base class provides access to the
DMSMsgTemplateConfig. It hides the details of how the IDL generated classes are
structured.

5.7.1.1.10 DMSTravinfoMsgTemplate (Class)

The DMSTravlInfoMsgTemplate interface is implemented by objects that allow execution
of tasks associated with DMS travel information message templates.

5.7.1.1.11 DMSTravinfoMsgTemplatelmpl (Class)

This class implements the DMSTravinfoMsgTemplate interface defined in the IDL. It
provides a set of methods used when working with DMS travel info message templates.

5.7.1.1.12 java.util.Properties (Class)

The Properties class represents a persistent set of properties. The Properties can be saved to
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a stream or loaded from a stream. Each key and its corresponding value in the property list
is a string. A property list can contain another property list as its "defaults"; this second
property list is searched if the property key is not found in the original property list.

5.7.1.1.13 MessageTemplateDB (Class)

This class is a utility that provides methods for adding, removing, and updating database
data pertaining to DMS Message Templates.

5.7.1.1.14 MessageTemplateFactory (Class)

Interface whose implementation is used to create message templates, retrieve message
templates and retrieve travel time and toll rate formats.

5.7.1.1.15 MessageTemplateFactorylmpl (Class)

This class is an implementation of MessageTemplateFactory and is capable of creating a
new DMSoMsgTemplate objects in the system. Additionally, it provides the sevices of
retrieving existing travel information message formats and DMSMsgTemplates.

5.7.1.1.16 MessageTemplateModule (Class)

This class provides the resources and support functionality necessary to serve
DMSMsgTemplates related objects in a service application. It implements the
ServiceApplicationModule interface which allows it to be served from any
ServiceApplication.

5.7.1.1.17 MessageTemplateModuleProperties (Class)

This class provides a wrapper to the application's properties file that provides easy access to
the properties specific to the MessageTemplateModule. These properties include the name
of the file where raw DMS Message Template parameter data is to be logged, the directory
where debug log files are to be kept, and the interval at which the configuration of message
formats and DMSTravInfoMsgTemplates is to be read from the DB when requested.

5.7.1.1.18 PushEventSupplier (Class)

This class provides a utility for application modules that push events on an event channel.
The user of this class can pass a reference to the event channel factory to this object. The
constructor will create a channel in the factory. The push method is used to push data on
the event channel. The push method is able to detect if the event channel or its associated
objects have crashed. When this occurs, a flag is set, causing the push method to attempt to
reconnect the next time push is called. To avoid a supplier with a heavy supply load from
causing reconnect attempts to occur too frequently, a maximum reconnect interval is used.
This interval specifies the quickest reconnect interval that can be used. The push method
uses this interval and the current time to determine if a reconnect should be attempted, thus
reconnects can be throttled independently of a supplier's push rate.
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5.7.1.1.19 ServiceApplicationModule (Class)

This interface is implemented by modules that serve CORBA objects. Implementing
classes are notified when their host service is initialized and when it is shutdown. The
implementing class can use these notifications along with the services provided by the
invoking ServiceApplication to perform actions such as object creation and publication.
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5.7.2 Sequence Diagrams

5.7.2.1 DMSTravinfoMsgTemplatelmpl:getConfig (Sequence Diagram)

This diagram depicts the DMSTravinfoMsgTemplatelmpl.getConfig() method. The
function first checks to see if the caller has the correct access rights. If the caller does not
have the proper rights the function throws an AccessDenied exception. The method then
retrieves the cached copy of the configuration from the impl and returns it to the caller. R9
Implementation / Refactoring Note: Original implementation of this method contained
logic that would coditionally retrieve configuration from the database based on how old the
cached data was. Originally it was planned that there would be multiple
MessageTemplateModules each providing all templates in the system using db replication.
At deployment it was decided that this was not needed (now or in the future). This logic
was greatly simplified to only pull from cached data.

i I:I m config;
DMSTravinfoMsgTemplatelmpl DMSTIMsgTemplateConfiguration
ORB

getConfig( token : AccessToken) :
DMSTravinfoMsgT emplateConfig »

[no Access]

[€ - ‘AccessDenied™ =~ =TT T T T T T T T TTT Get the DIL

retConfig : DMSMsgTemplateConfig = > E’(\)An? %ﬂ;&?’iﬁgg rgr‘\?j
‘getConfig()’ return to caller.

R9 Implementation / Refactoring Note:

Original implementation of this method contained logic that would coditionally

retrieve configuration from the database based on how old the cached data was. Originally
it was planned that there would be multiple MessageTemplateModules each providing

all templates in the system using db replication. At deployment it was decided that this
Washggldneeded (now or in the future).  This logic was greatly simplified to only pull from
cached data.

Figure 5-57. DMSTravinfoMsgTemplatelmpl:getConfig (Sequence Diagram)
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5.7.2.2 DMSTravinfoMsgTemplatelmpl:setConfig (Sequence Diagram)

This diagram depicts the DMSTravinfoMsgTemplatelmpl.setConfig() method. The method
first checks the user's access rights. The method then checks that the
DMSMsgTemplateConfig pass in is for the correct type of DMSMsgTemplate. If not a
CHART2EXxception is thrown. Next, the actual message template text is checked for
banned words. A CHART2EXxception is thrown if banned words are found. The impl's
config is then updated. The new config info is then persisted to the database and a
DMSMsgTemplateChanged corba event is pushed. Similar processing is done for the
DMSDecSUpMsgTemplatelmpl.

i DMSTravinfoMsg Templatelmpl
ORB
setConfig( token: AccessToken————W DMSDecSuppMsg Templatelmpl
config: DMSMsg TemplateConfig): void) would create
DMSDSMsg TemplateConfiguraiton
[no Access]
[€--mm ooy AccessDenied----------------1
[ config.msgType !=
DMS_TRAV_INFO_MSG_TEMPLATE]
S CHART2Exception--=-----------=-1
checkForBannedWords(
[has banned words] C )
——— CHART2Exceptiont-------------~- config.msgTex)
create(config)——————M| newconfig; .
9 DMSTIMsg TemplateConfiguration

m_config = newConfig—|

persist() |

pushDM SMsg TemplateChang ed()—l

Figure 5-58. DMSTravinfoMsgTemplatelmpl:setConfig (Sequence Diagram)
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5.7.2.3 MessageTemplateFactorylmpl:createDMSMsgTemplate (Sequence Diagram)

This diagram depicts the MessageTemplateFacotry.createDMSMsgTemplate() method.
First, the caller's functional rights are checked. An AccessDenied exception is thrown if
needed. Next, the appropriate DMSMsgTemplate impl is created based on the supplied
config's msgTemplateType value (currently either DMSTravinfoMsgTemplate or
DMSDecSuppMsgTemplate). After creation the impl is activated by the POA. A CORBA
object reference is created for the template and cached in the templatelmpl to be used later
when the impl is queried from the factory. Then the template information is persisted to the
database, a DMSTemplateAdded corba event is pushed, and the impl is added to the
factory's cache. A DMSMsgTemplatelnfo object is returned to the caller containing the
template's unique id, the template config, and a CORBA reference to the newly create

[ 1 [ 1 m_db: [ 1 m_dmsMsgTemplateList
MessageTemp Impl T " MessageTemplateDB| POA DMSMsgTemplaeHelper | ArrayList
createDMSMsgTemplate(
en: Access Token,~——————9)
config:DMSMsgTemplateConfig
templateBase:
[noaccess } DMSMsgTemplaieBase
AccessDenied —_—
|__[configmsgTemplateType ==__,
/OMS_TRAV_INFO_MSG_TEMPLATE
pd dmsTIMsgTemplimpl:
e ,this,m_db) *» InfoMsg P
/ =4
, id :byte]] = getid() S
’ S
Create dms messagel yd . actvate_object with_id(dmsTIMsgTempimpl,id) <%
template type specific |,/ e
impis then reference ~
themvia the base ~J Iconstructors willcheck
class for common for Baned words. Thows
P! _--=1LiCHART2Excpeton
\ P o
N N\ e
N\ [configmsgTemplateTYpe ==_, ="
\ DMS_DEC_SUPP_MSG_TEMPLATE!
N dmsDSMsgTempimpl:
\ config, this, m_db) i MSD T
\
\‘\ :byte]]= getid(
\ -activate_object_wilh_id(dmsDSMsgTempimpl,
\\
\
\
else:
HART: ~J Unsupported type:
Note:Allother operations are 5
performed againstthe
B,
ase class for . =
Bmg{rav\nfﬂMng ""'W;g_'%f{"e -?SEEGZ)OWE:CF
- f:DMSMsgTemplate =
.- etObjectRef(objRe(ref)
Store a corba reference to -
aDMSMsgTemplate with the [~ persist()
implto be used when [db error
factory requests Templates CHART2Excepton
pushDMSTempk )
AAAAAA
Handle exceptons accordingly. LN retnio:
DoDBand O iineeded. | id, config, ref) L MisMis T broplatein®
1
'
'

Figure 5-59. MessageTemplateFactorylmpl:createDMSMsgTemplate (Sequence Diagram)
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5.7.2.4 MessageTemplateFactorylmpl:getDMSMsgTemplates (Sequence Diagram)

This method depicts the getDMSMsgTempaltes() method of the
MessageTemplateFactorylmpl. Functional rights are checked to make sure the caller has
the appropriate rights. The method then loops through the DMSMsgTemplatelmpls
currenlty cached by the factory, creating a DMSMsgTemplatelnfo object for each one.
These objects are added to a list to be returned to the caller. R9 Implementation /
Refactoring Note: Original implementation of this factory method contained logic that
would conditionally retrieve configuration from the database based on how old the cached
data was. Originally it was planned that there would be multiple
MessageTemplateModules each providing all templates in the system using db replication.
At deployment it was decided that this was not needed (now or in the future). This logic
was greatly simplified to only pull from cached data.

} MessageT eplateFactorylmpl

getDMSMsgTemplates(token : AccessToken——ip

Loop thru DMSMsgTeplateBase objects
stored in m_DMSMsgTemplateList
[ no access | /
—— throw AccessDenied ==~ =======""1 /
/ retList:
ArrayList< DMSMsgT emplatel nfo>
........ [ * m_dmsMsgTemplateList = = = = = = =3

currentTemplate:
DMSMsgTemplateBase

config : MdsMsgTemplateConfig >
= getConfig()

id : byte[] = getld()——————»|

ref : DMSMsgTemplate = »
getObjectREFerence()

info:
reate( id, config, ret). DMSMsgTemlatelnfo

dd( info ).

retArray : DMSMsgTemplatelnfo[] = toArray(new DMSMsgGemplatel nfo[ 0] ) m————p

R9 Implementation / Refactoring Note:

Original implementation of this factory method contained logic that would coditionally
retrieve configuration from the database based on how old the cached data was. Originally
it was planned that there would be multiple MessageTemplateModules each providing

all templates in the system using db replication. At deployment it was decided that this
washggldneeded (now or in the future).  This logic was greatly simplified to only pull from
cached data.

Figure 5-60. MessageTemplateFactorylmpl:getDMSMsgTemplates (Sequence Diagram)
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5.8 DMSUtility (DMS Templates)

5.8.1 Class Diagrams

5.8.1.1 DMSMsgTemplateCommonClasses (Class Diagram)

This diagram contains common classes used in formatting the MULT] for a
DMSMsgTemplates.

TemplatePage TemplateRow «interface»
TemplateRowElement
m_numRows :short m_numCols :short
m_numColumns :short m_pageNum :short
m_pageNum :short m_rowNum :short
gefFixedColumnsUsed() :int
Temp\alepaqe(numﬂuws short,numCols :short] TemplateRow(numCols :short, getuli(cols Allocated :irf) : Sting
pageNum_:shor pageNum :short, rowNum :short)

Ue!TaqReqex() Sring[labstract
parseTag(iagSu - Sving,regex :Sring)

g ab
sphtMuF() ArrayL\5|<Templa(ERqu\emem> abstrac
7

[}
. I}
. /
Updated for R9 TemplateTag TemplateMultiFragment
WordSubstitute
These classes are -- m_muli: Sring
_m_word :Sin refactored as abstractbase classes i nRo. =
-m \onqSubsn(ue String Each is meantto be extended by a DM: TemplateTag| TemplateMuliFragment(muli : String)
“m_shorsubstiue : Sring Trav Info Msg specifi class and a By gelTagRegex() String abstract]
Decision Supportspecifc class. Some comon
Wordsubstuton(word: Sting, functionaliy from pre-R9 is retained as
long - Sring, short: Sting) abstractmethods in these classes.
gel/alue(usEShorersion :boolean) : Stin
7
/
/
/
/
K DMSMsgTemplateConfiguration 1 1 «type»
/ DMSMsgTemplateConfig
/ -m_config :DMSMsgTemplateConfig 0
/

/ +ctor(config DMSMSgTempIareConﬁg)
+getDesc() : Sring IDL generated. LN
Newfor [ __—-] +getMessageT o 1) : S <o
RO | cceemmmm—===mT +getConfig() DMSMngemp\ateCUnﬁg S~
octttTUTZCTZLFLFLSLSLLLLLLLL D ——— A A T New for R9.

. 1
Sso 1
DMSTIMsgTemplateConfiguration DMSDSMsgTemplateConfiguration
+ctor(config :DMSMsgTemplateConfig) +ctor(config :DMSMsgTemplateConfig)
:short +getMaxColumns Supported() : short
ges() :short +getEventTypes Supported() :short
+gemumColumis() :short +geiDistTypesSupported() : D\smnceTypesl]
) :M eTemp +getProximities Supported() : ProximityInfo
+geDes(TagAignn Me ageT: +isEventTypeSupported{ype shorl -boolean
outoHisSIngDABOpions +isDistanceTypesuppored(ype :DisnceCategary) :boolean
+ elrravlnﬁc:mﬁg() DMSTravlmuMngempate +isProximity Supported( prox ProximityInfo) : boolea

L geDecSuppContg() DMSDecSUppMs g TemplateConf

Figure 5-61. DMSMsgTemplateCommonClasses (Class Diagram)

5.8.1.1.1 DMSDSMsgTemplateConfiguration (Class)

This class derives from DMSMsgTemplateConfiguration and represents configuration data
for a DMSDecSuppMsgTemplate. This is a helper class that provides access to the
DMSDecSuppMsgTemplateConfig specific data while the base class provides access to the
DMSMsgTemplateConfig. It hides the details of how the IDL generated classes are
structured.

5.8.1.1.2 DMSMsgTemplateConfig (Class)

This struct represents configuration data that is common to all DMS message template
types. It contains a union that is used specify DMS message type specific configuration
data.
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5.8.1.1.3 DMSMsgTemplateConfiguration (Class)

This abstract base class is extended by classes that represent type specific DMS message
template configurations. They are helper classes that make it easier to use hierarchies of
IDL structs. These classes wrap IDL generated classes hiding the details of how data is
structured in the IDL generated classes.

5.8.1.1.4 DMSTIMsgTemplateConfiguration (Class)

This class derives from DMSMsgTemplateConfiguration and represents configuration data
for a DMSTravinfoMsgTemplate. This is a helper class that provides access to the
DMSTravinfoMsgTemplateConfig specific data while the base class provides access to the
DMSMsgTemplateConfig. It hides the details of how the IDL generated classes are
structured.

5.8.1.1.5 TemplateMultiFragment (Class)

This class is the portion of a template row between the data tags (if applicable). The
MULTI is kept intact so that MULT] tags such as line justification can be preserved in the
output MULTI.

5.8.1.1.6 TemplatePage (Class)

This class is an abstract base class that represents a page of the template that has been
parsed into model form. It is extended by DMS travel information and DMS decision
support version with type specific business logic. This class is refactored in R9.

5.8.1.1.7 TemplateRow (Class)

This class is an abstract base class that represents a row of the template page that has been
parsed into model form. It is extended by DMS travel information and DMS Decision
Support specific sub classes.

5.8.1.1.8 TemplateRowElement (Class)

This interface represents an element (component) of the message template row, which can
either be a data tag or a fragment of the MULTI outside of the tags.

5.8.1.1.9 TemplateTag (Class)

This is an abstract base class for template tags. It is extended by DMS Travel Information
and DMS Decision Support specific subclasses that provide type specific business rules.

5.8.1.1.10 WordSubstitute (Class)

The class represents a Word or phrase substitute. It contains the word/phrase to be
substituted and a long and short version of the actual substitution string.
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5.8.1.2 DMSMsgTemplateDecisionSupprtClasses (Class Diagram)

This diagram contains classes used in formatting the MULT] for
DMSDecSupMsgTemplates.
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Figure 5-62. DMSMsgTemplateDecisionSupprtClasses (Class Diagram)

5.8.1.2.1 DMSDecSupMsgDataSupplier (Class)

This interface is implemented by objects that will supply decision support data for the
purpose of generating a DMS message template suggestion. The data supplied could be
"dummy" data which would be the case for editing a decision support dms message

template. The data represents a DMS / Event pair.

5.8.1.2.2 DMSDecSupMsgTemplateModel (Class)

This class contains functionality for modelling Decision Support DMS message templates.
During initialization a model of pages, rows, and elements (including the template tags) is
constructed based on the DSDMSMsgTemplateConfiguration passed it. MULTI fragments
(the MULT]I outside of the template tags) are stored so that they can be carried to the
formatted MULT]I. This object provides methods to return replacement values for all tags
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used in decision support.

5.8.1.2.3 DMSDecSupTemplatePage (Class)

This class extends the TemplatePage abstract base class and provides Decision Support
business rules DMS Template Pages.

5.8.1.2.4 DMSDecSupTemplateRow (Class)

This class extends the TemplateRow abstract base class and provides Decision Support
business rules DMS Template Rows

5.8.1.2.5 DMSDSMsgTemplateConfiguration (Class)

This class derives from DMSMsgTemplateConfiguration and represents configuration data
for a DMSDecSuppMsgTemplate. This is a helper class that provides access to the
DMSDecSuppMsgTemplateConfig specific data while the base class provides access to the
DMSMsgTemplateConfig. It hides the details of how the IDL generated classes are
structured.

5.8.1.2.6 DSTemplateTag (Class)

This class extends the abstract base class TemplateTag and is the base class for specific
Decision Support message template tags such as Even Type, Route Type, and Lane
Closure.

5.8.1.2.7 EventTypeTemplateTag (Class)

This class extends the DSTemplateTag and represents the Event Type Tag used in Decision
Support Message Templates.

5.8.1.2.8 ExitNumTemplateTag (Class)

This class extends the DSTemplateTag and represents the Exit Number Tag used in
Decision Support Message Templates.

5.8.1.2.9 ExitRoadNameTemplateTag (Class)

This class extends the DSTemplateTag and represents the Exit Road Name Tag used in
Decision Support Message Templates.

5.8.1.2.10 IncidentTypeTemplateTag (Class)

This class extends the DSTemplateTag and represents the Incident Type Tag used in
Decision Support Message Templates.

5.8.1.2.11 IntExitProximityTemplateTag (Class)

This class extends the DSTemplateTag and represents the Intersecting Exit Proximity Tag
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used in Decision Support Message Templates.

5.8.1.2.12 java.util.Properties (Class)

The Properties class represents a persistent set of properties. The Properties can be saved to
a stream or loaded from a stream. Each key and its corresponding value in the property list
is a string. A property list can contain another property list as its "defaults"”; this second
property list is searched if the property key is not found in the original property list.

5.8.1.2.13 LaneClosuresTemplateTag (Class)

This class extends the DSTemplateTag and represents the Lane Closure Tag used in
Decision Support Message Templates.

5.8.1.2.14 RouteDirTemplateTag (Class)

This class extends the DSTemplateTag and represents the Route Direction Tag used in
Decision Support Message Templates.

5.8.1.2.15 RouteNameTemplateTag (Class)

This class extends the DSTemplateTag and represents the Route Name Tag used in
Decision Support Message Templates.

5.8.1.2.16 RouteNumTemplateTag (Class)

This class extends the DSTemplateTag and represents the Route Number Tag used in
Decision Support Message Templates.

5.8.1.2.17 RouteTypeTemplateTag (Class)

This class extends the DSTemplateTag and represents the Route Type Tag used in Decision
Support Message Templates.

5.8.1.2.18 TemplateMultiFragment (Class)

This class is the portion of a template row between the data tags (if applicable). The
MULTI is kept intact so that MULT] tags such as line justification can be preserved in the
output MULTI.

5.8.1.2.19 TemplatePage (Class)

This class is an abstract base class that represents a page of the template that has been
parsed into model form. It is extended by DMS travel information and DMS decision
support version with type specific business logic. This class is refactored in R9.

5.8.1.2.20 TemplateRow (Class)

This class is an abstract base class that represents a row of the template page that has been
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parsed into model form. It is extended by DMS travel information and DMS Decision
Support specific sub classes.

5.8.1.2.21 TemplateRowElement (Class)

This interface represents an element (component) of the message template row, which can
either be a data tag or a fragment of the MULTI outside of the tags.

5.8.1.2.22 TemplateTag (Class)

This is an abstract base class for template tags. It is extended by DMS Travel Information
and DMS Decision Support specific subclasses that provide type specific business rules.

5.8.1.2.23 WordSubstitute (Class)

The class represents a Word or phrase substitute. It contains the word/phrase to be
substituted and a long and short version of the actual substitution string.
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5.8.2 Sequence Diagrams

5.8.2.1 DMSDecSupMsgTemplateModel:formatMulti (Sequence Diagram)

This diagram depicts processing done when formatting a decision support message
suggestion. The Model is created with a DMS Decision Support data supplier that will
supply data for the specific DMS and Event. When the formatMulti() method is called the
model loops through its existing DMSDecSupTemplatePage objects calling furmatMulti()
on each one. For each page the returned formatted string will have all decision support tags
replaced with values supplied by the supporter and model. Those strings are used to create
a multi message string that is returned to the caller. Exceptions are thrown If the data
cannot be supplied for a specific tag or a row exceeds the width of the sign in columns after
tag replacement. If that occurs, no message will be formation for the template.

} m_pages: m rows:
DMSDecSupMsgTemplateModel DMSDecSupTemplatePage DMSDecSupTemplateRow
formatulti()————>)

Ii;
Loop through AN mul
DMSDecSupTemplatePage create() SringBuilder
inm_pages

A

[*m_pages }

atMuli(

Loop through
DMSDecSupTemplateRow Ml N
ageMu
+ Y D Details in
\ SringBuilder Deale
——[*m_rows —3 sequence diagram

P i [data ]
3 ‘Datal DataU throw DataUnavailableException

[row length > max_columns |
throw GeneralException

Multi: String

ppend( )
L-{NOTlastrow}-1

I pageMulist : String =
toSting() g

—append(pageMuliSting(—)
== {NOTlastpage  ==1

-append(“[N P]")—i—.

muliStr : String =
0Sring)

X
Figure 5-63. DMSDecSupMsgTemplateModel:formatMulti (Sequence Diagram)

CHART R9 Detailed Design 5-83 08/26/2011



5.8.2.2 DMSDecSupTemplateRow:formatMultiPrivate (Sequence Diagram)

This diagram depicts the DMSDceSupTemplateRow.FormatMulti() method that is called
specifically for long or short replacement values. This method loops through the
TemplateRowElements in a row building the actual multi for the row using tag replace
values. For elements of type DSTemplateTag, it will do tag replacement with either the
short or long version based on the useShortVersion boolean param. For elements of type
MultiFragment just the multi fragment string is used. If data can be supplied for all tags in
the row, the multi string for the row is returned.

DMSDecSup TemplateRow

DMSDecSupTemplateRow

formatMulti(useShortVersion : boolean)———pm

Detalils of

a DSTamplateTag
derived class
implementation are

in a separate
diagram.

rowMulti;

reate(

[ element instanceOf

StringBuilder

DSTemplateTag |

DataU

—_— tagMultiStr :Slring|: getMulti(useShortVersion),
1

hrow DataUr

element:
TemplateRowElement

dsTag:
DSTemplateTag

[ data
not available |

Remove extraneous
spaces if multi returned
from tag has zero length. -

[ tagMuttiString. length == 0 and,
last char in rowMulti == **]

append(tagMultiStr)-

-deleteCharAt( rowMuiti.length - 1 )}————)

tagMultis

els:

multiFragmentStr : String = getMulti()

ItiFragment Stringf

rowMultistr.

L————rowMultiStr : String = toString()————

Figure 5-64. DMSDecSupTemplateRow:formatMultiPrivate (Sequence Diagram)
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5.8.2.3 DMSDecSupTemplateRow:formatMultiPublic (Sequence Diagram)

This diagram depicts the DMSDecSupMsgTemplateRow.formatMulti() method. First, an
attempt is made to replace tags on the row using long versions of replacement values if
available. If that attempt produces a row that is to long for the width of the sign, tag
replacement is attempted using short versions of values if available. If that attempt fails to
produce a row that will fit on the sign, a GeneralException is thrown. At any time, if data
cannot be supplied for a specific tag, a DataUnavailableException is thrown.

|
DMSDecSupMsgTemplateRow

formatMulti (f———>|

[ data not available |

owMultiStr

[€~=~"fhow DataUnavailableExcéptoin

Details in separate
diagram.

AN

versions render a line of multi that
is too long to fit in the available

Try long versions of replacements
first. Try short versions only if long
columns.

——rowMultiStr : String = formaﬂ\/ulti(false)‘—‘

rowMultiStr : String = formatMulti(true)

I€-====- thow new GeneralException-==----+

+==[ rowMultiStr.length() > m_numColumns ]-==1

Note: Templates are
applied to a specific
event and sign pair.
m_numCols in this
context represents the
width of the sign in
columns.

Figure 5-65. DMSDecSupTemplateRow:formatMultiPublic (Sequence Diagram)
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5.8.2.4 DSTemplateTag:getMulti (Sequence Diagram)
This diagram depicts examples of the getMulti() method for different decision support tag
types. The model is used to provide data for each tag. If the tag supports a long and short
replacement value, the useShortVersion param is used, otherwise it is ignored. The model

will do any appropriate tag replacement (using long/short values if applicable). When
appropriate the resulting tag replacement will be checked for word substitutions that were

DMSDecSupTemplateModel

i Extends
i TemplateRouteNameTag|" = /Cxlgglsract base
DSTemplate.
The DataUnavailableException can
be thrown at this point by the Model
if the supplier was not able to provide
the data (ex. lane config not present)

or the system was configured in such a

previously configured in the system.
m_templateModel:

DMSDecSuppTemplateRow
-getMulti(useShortVersion : booleany——
L routeStr:Sting=__________ way that the data is not to appear in
‘getRouteNameReplacement(iseShortVersion) message suggestion content. In either
. ,1 case, a DataUnavailableException is thrown.
P [ data not available 1____ _______J . T
throw DataUnavailableException H
'
! multi : String =
s,ubs(nuleWords( routeStr, useShortVersion)
T
\

\
“

Note: the subsituteWords() method will
replace a word with a blank (zero length)
if the short and long substitues for lhlal

i
]
{
gMultiSt ]
{
h
,' word are configured as blanks. It wil
H also handle the removal of extraneous
1 space left after a word is removed.
/
'
I}
!
y

Extends
TemplateLaneClosureTag | -4 gg:ga“ base
DSTemplate. If a word's short substitute is specified
but long is not, the short version will be

used for the long if needed (and vice
versa).

getMulti(useShortVersion : boolean)——py
laneClosureiStr : String = »
‘getLaneClosureDescReplacement(useShortVersion) ,'
i
data not available | f . Qpring = !
& [ v ST e —————— nulti : String = !
throw DataUnavailableException itueWords(laneClosurestr, '
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ure,
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Figure 5-66. DSTemplateTag:getMulti (Sequence Diagram)
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5.9 chartlite.data.trafficevents

5.9.1 Class Diagrams

5.9.1.1 chartlite.data.trafficevents.DecisionSupport (Class Diagram)

This diagram shows GUI classes related to decision support functionality including DMS,
plan, and DMS plan item suggestions.

WebUseDMSSuggestionData WebUsePlanSuggestionData WebUseDMSPlanitemSuggestionData

etiD() : dentier getD() : dentfier getD() : entfier
eDMS() :WebDMS getPlan() : WebPlan getDMS() :WebDMS
getProximityinfo() : WebProximityinfo getscore() :double getPlan() : WebPlan
etScore() :double getPlaniD() :identfier
getscore() :double

0 ebD 0
etSuggMessage(id : dentfier) : WebDMSMess ageSuggestion
howBeacons() :boolean

1

1 1

WebDMSMessageSuggestion WebProximityinfo

m_sameRoute :boolean
m_directionType : Proximiy DirectionType
getD() : Identifier m_upsteam:boolean

getscore() :double

getScor )

getDescription() : String
getDirectionType() : Proximity DirectionType
lean

SameRoute() :book

i s
isUpstream() :boolean

WebSuggestionScoreReason

getReason() : String
Type() -

Type

Figure 5-67. chartlite.data.trafficevents.DecisionSupport (Class Diagram)

5.9.1.1.1 WebDMSMessageSuggestion (Class)

This class wraps the DMSMessageSuggestion CORBA structure representing a decision
support DMS message suggestion. This class provides accessor methods for use in the GUI.

5.9.1.1.2 WebProximitylnfo (Class)

This class wraps the Proximitylnfo CORBA structure representing a decision support
proximity. This class provides accessor methods for use in the GUI.

5.9.1.1.3 WebSuggestionScoreReason (Class)

This class wraps the SuggestionScoreReason CORBA structure representing a decision
support DMS message suggestion score/reason. Both scores and reasons are contained in
this object. This class provides accessor methods for use in the GUL.

5.9.1.1.4 WebUseDMSPlanltemSuggestionData (Class)

This class wraps the UseDMSPlanltemSuggestionData CORBA structure representing a

CHART R9 Detailed Design 5-87 08/26/2011



decision support DMS plan item suggestion. This class provides accessor methods for use
in the GUI.

5.9.1.1.5 WebUseDMSSuggestionData (Class)

This class wraps the UseDMSSuggestionData CORBA structure representing a decision
support DMS suggestion. This class provides accessor methods for use in the GUI.

5.9.1.1.6 WebUsePlanSuggestionData (Class)

This class wraps the UsePlanSuggestionData CORBA structure representing a decision
support plan suggestion. This class provides accessor methods for use in the GUI.
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5.9.1.2 chartlite.data.trafficevents_classes (Class Diagram)

This diagram shows the main wrapper class used for storing traffic event related data in the
cache, as well as the class required to display decision support suggestions to a user.
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Figure 5-68. chartlite.data.trafficevents_classes (Class Diagram)

5.9.1.2.1 DynamiclmageFileKeeper (Class)

This interface allows an object to keep dynamic image files from being deleted by the
DynImageCleanupTask, which periodically deletes files that are no longer needed.

5.9.1.2.2 Searchable (Class)

This interface allows objects to be searched for via a substring search.

5.9.1.2.3 TrafficEventDataProvider (Class)

This interface is implemented by classes that can provide data from a traffic event. This
interface exists because traffic event data may be accessible in different forms depending on
where the ActionExecutionGroup (and related classes) are being used. For example, the
data for a traffic event may be accessible via a cache of traffic event data or via a CORBA
object reference.
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5.9.1.2.4 TrafficEventRespSuggestionFormData (Class)

This class represents the data required to display decision support suggestions (DMS, plan,
and DMS plan item suggestions) to a user. It provides accessor methods to get the
suggestion data.

5.9.1.2.5 WebAdministered (Class)

This interface allows the implementing class to be administered via the trader console
pages.

5.9.1.2.6 WebArbQueueEntryOwner (Class)

This interface specifies methods to be implemented by all objects that may place entries on
an arbitration queue.

5.9.1.2.7 WebObjectLocationSupporter (Class)

This interface allows common processing for objects supporting an ObjectLocation via the
WebObjectLocation wrapper class.

5.9.1.2.8 WebSharedResource (Class)

This interface is implemented by any GUI-side wrapper objects representing CHART
shared resources in the system, corresponding to the SharedResource IDL interface.

5.9.1.2.9 WebTrafficEvent (Class)

This class represents a TrafficEvent object in the system and caches its data for fast access.
It provides accessor methods to get the cached data, in addition to auxiliary methods.

5.9.1.2.10 WebUniquelyldentifiable (Class)

This interface provides functionality for GUI objects that represent Uniquelyldentifiable
objects as defined in the IDL.

CHART R9 Detailed Design 5-90 08/26/2011



5.10chartlite.servlet.templates

5.10.1 Class Diagrams

5.10.1.1 GUIMessageTemplateServletClasses (Class Diagram)

This diagram shows GUI classes that are involved in handling requests related to decision
support and traveler information message templates.
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Figure 5-69. GUIMessageTemplateServletClasses (Class Diagram)

5.10.1.1.1 DMSDecSuppMsgTemplateEditorData (Class)

This class contains the data related to one instance of the DMS decision support message
template editor. It extends DMSEditorData to provide common editor functionality, and
also has methods for getting and setting the editor data.
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5.10.1.1.2 DMSEditorData (Class)

This class represents an instance of a DMS message being edited in an editor. It provides
storage so that the message and editor state can be preserved during interim requests before
the form is submitted. It also has logic for manipulating the editor session. This is a base
class and will be extended for specific editor types.

5.10.1.1.3 DMSTravinfoMsgTemplateEditorData (Class)

This class contains the data related to one instance of the DMS traveler information
message template editor. It extends DMSEditorData to provide common editor
functionality, and also has methods for getting and setting the editor data.

5.10.1.1.4 MessageTemplateReqHdIr (Class)

This class handles requests related to message templates, except for the requests for adding
/ editing a template, which are in the DMSReqHdlIr class.

5.10.1.1.5 RequestHandler (Class)

This interface specifies methods that are to be implemented by classes that are used to
process requests.

CHART R9 Detailed Design 5-92 08/26/2011



5.10.2 Sequence Diagrams

5.10.2.1 MessageTemplateRegHdIr:removeDMSDecSuppMsgTemplate (Sequence

Diagram)

This diagram shows the processing that occurs to remove a DMS decision support message
template from the system. The login session is checked to verify the user has the functional
rights to remove a message template. The templatelD parameter is used to get the
WebDMSDecSuppMsgTemplate object from the factory wrapper cache. The
DMSDecSuppMsgTemplate CORBA object is called to remove itself. If successful (or an
OBJECT_NOT_EXIST error occurs), the template is removed from the factory wrapper
cache and a response is sent to redirect the browser to the updated list of templates.
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Figure 5-70. MessageTemplateRegHdIr:removeDMSDecSuppMsgTemplate (Sequence

Diagram)
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5.11chartlite.servlet.trafficevents

5.11.1 Class Diagrams

5.11.1.1 chartlite.servlet.trafficevents_classes (Class Diagram)

This diagram shows the various classes that are used to handle requests related to traffic
events.
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Figure 5-71. chartlite.servlet.trafficevents_classes (Class Diagram)

5.11.1.1.1 AddTrafficEventReqHdIr (Class)

This class is used to handle requests related to adding a traffic event to the system.

5.11.1.1.2 chartlite.servlet.TrafficEventUtility (Class)

This class contains methods that are useful for one or more traffic event related request
handlers.
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5.11.1.1.3 JAXBWebServiceClient (Class)

This class is a wrapper for an XMLHTTPService that makes it easy to send/receive data
to/from the service using objects that are generated via xsd and JAXB.

5.11.1.1.4 LaneConfigReqHdIr (Class)

This class handles any requests related to the traffic event lane configuration. The lane
configuration editing has been moved to a web service as of R6, therefore the functionality
of this class is mainly to initialize an editing session within the lane editor web service and
to handle the results of the lane editing session when called back from the lane editor web
service.

5.11.1.1.5 MergeEventReqHdIr (Class)

This class handles all requests related to merging traffic events.

5.11.1.1.6 RequestHandler (Class)

This interface specifies methods that are to be implemented by classes that are used to
process requests.

5.11.1.1.7 ResponsePlanReqHdIr (Class)

This class handles requests related to traffic event response plans including decision support
suggestions.

5.11.1.1.8 TrafficEventReqHdIr (Class)

This class handles requests related to traffic events that are not handled by one of the other
specific traffic event request handlers.

5.11.1.1.9 TrafficEventXMLReqHdIr (Class)

This class handles requests related to traffic events that return XML for the Flex2
application.
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5.11.2 Sequence Diagrams

5.11.2.1 chartlite.servlet.trafficevents.ResponsePlanRegHdIr:addSuggDMSsToResponse
Plan (Sequence Diagram)

This diagram shows the processing that occurs when the decision support suggestion form
Is submitted to add a suggestion to the response plan. The login session is checked to verify
the user has the functional rights to manage the response plan. The formDatalD parameter
is used to get the SuggestionFormData object from the temporary object store. The traffic
event object is obtained from the suggestion form data and checked to verify it supports a
response plan. The suggTargetlD and suggMsg parameters are used to determine which
DMS/message combinations were selected by the user. For each selected DMS/message
combination, a response plan item is created and added to the response plan. A response is
sent to redirect the browser to the response plan section of the traffic even details page.
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Figure 5-72.
chartlite.servlet.trafficevents.ResponsePlanRegHdlr:addSuggDMSsToResponsePlan
(Sequence Diagram)
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5.11.2.2 chartlite.servlet.trafficevents.ResponsePlanReqgHdIr:getSuggDMSActions
(Sequence Diagram)

This diagram shows the processing that occurs when a user requests decision support
suggestions for a traffic event. The trafficEventID parameter is used to get the
WebTrafficEvent object from the data model. The login session is checked to verify the
user has the functional rights to manage the response plan. A reference to the traffic event
CORBA object is obtained from the WebTrafficEvent object. A SuggestionRecipientimpl
object is created and connected to the root Portable Object Adapter (POA). The
SuggestionRecipientimpl object is passed to the traffic event object using the
generateResponsePlanSuggestions method. If no errors occur, a response is sent to redirect
the browser to the command status page.
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Figure 5-73. chartlite.servlet.trafficevents.ResponsePlanReqHdIr:getSuggDMSActions
(Sequence Diagram)
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5.11.2.3 chartlite.servlet.trafficevents.ResponsePlanReqgHdIr:viewSuggActionsCommand
Status (Sequence Diagram)

This diagram shows the processing that occurs during the time the traffic event services is
updating a SuggestionRecipientimpl with suggestion data. The login session is checked to
verify the user does not have view only rights. The cmdStatusID parameter is used to get
the CommandStatusimpl object from the command status manager. If the command status
has completed, a response is sent to redirect the browser to the decision support suggestions

page; otherwise, the context is updated with a refresh interval and the browser is directed
back to the command status page.
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chartlite.servlet.trafficevents.ResponsePlanRegqHdIr:viewSuggActionsCommandStatus
(Sequence Diagram)
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5.11.2.4 chartlite.servlet.trafficevents.ResponsePlanReqHdIr:viewSuggDMSActions
(Sequence Diagram)

This diagram shows the processing that occurs when decision support suggestions for a
traffic event are displayed to the user. The login session is checked to verify the user has the
functional rights to manage the response plan. The cmdStatusID parameter is used to get
the CommandStatusimpl object from the command status manager. The
CommandsStatusimpl object is checked to verify processing has completed. The suggestion
data is retrieved from the SuggestionRecipientimpl object. A SuggestionFormData object is
created, populated with the suggestion data, added to the temporary object store, and added
to the context. The browser is directed to the decision support suggestions page to display
the requested suggestions.
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Figure 5-75. chartlite.servlet.trafficevents.ResponsePlanReqHdIr:viewSuggDMSActions
(Sequence Diagram)
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5.11.2.5 ResponsePlanRegHdIr:getResponsePlanDecSuppData (Sequence Diagram)

This diagram shows how the list for the decision support data for the recommended and not
recommended DMSs is obtained. If the call to lookupRequestedEvent fails to locate the

WebTrafficEvent from the request, an error is returned. Otherwise, a call to the

hasAdvisedSuggDMSActions and hasWarnSuggDMSActions retrieves the suggested and
not suggested DMSs. From these lists, those DMSs that are not on the current response plan
are added to either the recommendedDMSL.ist or notRecommendedL.ist respectively. These

lists are added to the context along with the current response plan item info.
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Figure 5-76. ResponsePlanReqHdIr:getResponsePlanDecSuppData (Sequence Diagram)
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5.11.2.6 ResponsePlanRegHdIr:viewResponsePlanPreviewMap (Sequence Diagram)

This diagram shows the processing to view the Response Plan Preview Map. If the call to
lookupRequestedEvent fails to locate the WebTrafficEvent from the request, an error is
obtained. Otherwise, a call to getResponsePlanDecSuppData retrieves the recommended
and not recommended DMSs lists and loads the ResponsePlanPreviewMap page into the

context.
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Figure 5-77. ResponsePlanRegqHdIr:viewResponsePlanPreviewMap (Sequence Diagram)
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5.12chartlite.servilet.dms

5.12.1 Class Diagrams

5.12.1.1 GUIDMSServletClasses (Class Diagram)

This diagram shows CHART GUI servlet classes related to dynamic message signs.
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Figure 5-78. GUIDMSServletClasses (Class Diagram)

5.12.1.1.1 AddDMSFormData (Class)

This class represents the data in the Add DMS and Copy DMS forms.

5.12.1.1.2 DMSEditorData (Class)

This class represents an instance of a DMS message being edited in an editor. It provides
storage so that the message and editor state can be preserved during interim requests before
the form is submitted. It also has logic for manipulating the editor session. This is a base
class and will be extended for specific editor types.

5.12.1.1.3 DMSReqgHdIr (Class)

This class is a request handler used to process requests related to dynamic message signs
(DMS).
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5.12.1.1.4 EditDMSLocationSupporter (Class)

This class is used to support editing the location of an existing or new DMS.

5.12.1.1.5 EditObjectLocationSupporter (Class)

This interface provides functionality allowing the location data to be edited. (For example,
the target of the edited location may be an existing object, or it may be a form data object
for creating a new object).

5.12.1.1.6 RequestHandler (Class)

This interface specifies methods that are to be implemented by classes that are used to
process requests.
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5.12.2 Sequence Diagrams

5.12.2.1 chartlite.servlet.dms.DMSReqHdIr:addDMSDecSuppMsgTemplate (Sequence
Diagram)

This diagram shows the processing that occurs when the editor template form is submitted
for adding a DMS decision support message template. The login session is checked to
verify the user has the functional rights to add a message template. The editor data is saved
to the temporary object store. The message is checked for banned words and spelling errors.
The template ID, description, event type(s), proximity type(s), and distance type(s) are used
to check for the existence of a duplicate template in the template factory. A new template
(based on the configuration from the template editor) is created using the template factory.
The new template is added to the template factory cache. The editor data is removed from
the temporary object store. A response is sent to redirect the browser to the updated list of

templates.
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Figure 5-79. chartlite.servlet.dms.DMSReqHdIr:addDMSDecSuppMsgTemplate (Sequence

Diagram)
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5.12.2.2 chartlite.servlet.dms.DMSReqHdIr:editDMSDecSuppMsgTemplate (Sequence
Diagram)

This diagram shows the processing that occurs when the editor template form is submitted
for editing a DMS decision support message template. The login session is checked to
verify the user has the functional rights to edit a message template. The editor data is saved
to the temporary object store. The message is checked for banned words and spelling errors.
The template ID, description, event type(s), proximity type(s), and distance type(s) are used
to check for the existence of a duplicate template in the template factory. The template
configuration is updated based on the configuration from the template editor. The template
is updated in the template factory cache. The editor data is removed from the temporary
object store. A response is sent to redirect the browser to the updated list of templates.
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Figure 5-80. chartlite.servlet.dms.DMSReqHdIr:editDMSDecSuppMsgTemplate (Sequence
Diagram)
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5.13chartlite.serviet.usermgmt

5.13.1 Class Diagrams

5.13.1.1 chartlite.servlet.usermgmt.systemProfile_classes (Class Diagram)

This diagram shows CHART GUI servlet classes related to the system profile.
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Figure 5-81. chartlite.servlet.usermgmt.systemProfile_classes (Class Diagram)

5.13.1.1.1 DecisionSupportSystemProfileReqHdIr (Class)

This Class handles the requests to modify the Decision Support System Profile properties.
5.13.1.1.2 DecSuppGeneralSettingsData (Class)

5.13.1.1.3 RequestHandler (Class)

This interface specifies methods that are to be implemented by classes that are used to
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process requests.

5.13.1.1.4 SystemProfileReqHdIr (Class)

This class is a request handler that processes requests related to the system profile.
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5.13.2 Sequence Diagrams

5.13.2.1 SystemProfileRegHdIr:getDecisionSupportGeneralSettingsForm (Sequence

Dia

gram)

This diagram shows the processing to populate and display the Decision Support General
Settings Form Page under the System Profile Settings Page. If they have not been granted
the right to change the system profile, an error message is shown. Otherwise, the Max
distances (Immediate, Near, Far) for a DMS from the Traffic Event as well as the lane
closure percentages for each distance are retrieved from the SystemProfileProperties and
populated within the context. The available proximity types and the current set flags are
also retrieved from the System Profile and populated in the context within an ArrayList of

ProximityType and Boolean pairs. For each of the current route types, the current

configured values for route number and route name are retrieved from the System Profile
and populated in the context within an ArrayList of Pairs of WebRouteTypes and a 2-Field
Array of boolean flags for route type number and route name.
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Figure 5-82. SystemProfileReqHdIr:getDecisionSupportGeneralSettingsForm (Sequence

Diagram)
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5.13.

X

User

[—setDecisionsupportSetings——

[
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Je==rewm"

2.2 SystemProfileReqHdIr:setDecisionSupportGeneralSettings (Sequence Diagram)

This diagram shows the processing that is performed when the form used to set the
Decision Support General Settings is submitted. If the user has not been granted the right to
change the system profile, an error message is shown. Otherwise, a Properties object is
created and populated with the Maximum Immediate, Near, and Far DMS distances and
Lane Closure percentages from the request parameters. The proximity type settings for the
DMS to the Traffic Event and the Route Type / Number and Route Name settings for
message suggestion are also retrieved from the request parameters and populated within the
Properties object. A call to setProps updates the SystemProfileProperties with the Properties
object. Navigation back to the System Profile Page is also added for the user.
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Figure 5-83. SystemProfileReqHdIr:setDecisionSupportGeneralSettings (Sequence

Diagram)
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5.14Map Views (javascript)

5.14.1 Class Diagrams

5.14.1.1 MapViewSpecificClasses (Class Diagram)

This diagram shows classes related to specific views of the map. This includes extensions
of the CHART Layers.CHARTMap class.
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Figure 5-84. MapViewSpecificClasses (Class Diagram)

5.14.1.1.1 CHARTLayers. CHARTMap (Class)

This provides common functionality for all maps used in the CHART GUI, beyond the map
functionality supported by OpenLayers.

5.14.1.1.2 CHARTLayers. CloseDevicesMap (Class)

This class represents the Close Devices Map that is shown on the Traffic Event Details
page.

5.14.1.1.3 CHARTLayers. HomePageMap (Class)

This class represents the map on the Home Page.

5.14.1.1.4 CHARTLayers. ResponsePlanPreviewMap (Class)

This class represents the Response Plan Preview Map that is shown on the Traffic Event
Details Page. The map will contain all the DMSs in the response plan, as well as the
additional recommended and not recommended DMSs that are not currently in the response
plan.
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5.14.1.1.5 CHARTLayers. SpecifyLocationMap (Class)

This class is used for specifying the location of an object. It supports a feature (and marker)
to represent the location specified by the user. When an object location is specified with a
proximity of "BETWEEN" or "FROM-TQO", the map supports a marker at the beginning
and ending features. The map interacts with a Flex application containing a Specify
Location form in both directions, to allow the map to update the form and vice versa. This
map will support panning and zooming.

5.14.1.1.6 EventLauncherMap (Class)

This map extends the SpecifyLocationMap to add functionality specific to the Event
Launcher.
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5.14.2 Sequence Diagrams

5.14.2.1 ResponsePlanPreviewMap:handleMapDataJSON (Sequence Diagram)

This shows the processing when the Response Plan Map receives the JSON response. For
each layer in the JSON object, the type of layer is retrieved and the features are updated.
For any layer that is in the map, but is not represented in the JSON object the features are
removed. A call to showCHARTODbject is also made to show the area around the traffic
event.
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Figure 5-85. ResponsePlanPreviewMap:handleMapDataJSON (Sequence Diagram)
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5.14.2.2 ResponsePlanPreviewMap:initialize (Sequence Diagram)

This shows how the Response Plan Preview map is initialized. The base class is called first
to initialize the map's basic functionality. The base layers are added as well as the vector
layers for the DMSs, DMSs (Recommended), DMSs (Not Recommended), and HARs
layers. The controls are added, including the layer switcher, tooltips, navigation control,

and hover control for popups. Event Handlers are registered for the highlight feature and for

the popup click control
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Figure 5-86. ResponsePlanPreviewMap:initialize (Sequence Diagram)
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6 Use Cases — Desktop Video

The following use case diagrams depict new functionality for the displaying video on the desktop
and also identify existing features that will be enhanced. The use case diagrams for this feature
exist in the Tau design tool in the Release9 area. The sections below indicate the title of the use
case diagrams that apply to this feature.

6.1 R9VideoOnDesktopUses (Use Case Diagram)

Figure 6-1. R9VideoOnDesktopUses (Use Case Diagram)

6.1.1 Administrator (Actor)
An administrator is a CHART user that has functional rights assigned to allow them to
perform administrative tasks, such as system configuration and maintenance.

6.1.2 Block Camera Display To Flash Server (Use Case)
A user with the Block Display To Web And Media right will be able to block a camera

from being displayed on a specified SFS server (public or non-public) for which the camera
is configured.
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6.1.3 Block Camera Display To Public (Use Case)

A user with the Block Display To Web And Media right can block a camera from being
displayed on public monitors and on streaming flash servers (SFS) associated with the
camera that are designated as "public”. This will stop any current streaming of the camera,
and will prevent future streaming as long as the camera is blocked. (Prior to R9, this
affected ALL SFSs configured for a camera (although only the public ones were
configured), but in R9 a "public” flag will be added so that non-public SFSs can be
configured for a camera and these will be skipped when a camera is blocked to public.)

6.1.4 Cancel Video Session For User (Use Case)

A user with the Cancel Video Session right will be able to cancel the video session for
another user, to release the video session resource so that others can use it. The user's
browser will be informed that the session has been cancelled, at which time it will stop the
video, display an error message, and close the video window.

6.1.5 Configure Flash Server (Use Case)

A user with the Configure System right will be able to add or modify a Streaming Flash
Server (SFS) configuration. The user can specify the server name, IP, port, username,
password, and (new for R9) a "public” flag that indicates whether the SFS server will be
automatically blocked if the Block To Public command is issued for a camera.

6.1.6 Configure Flash Streaming Control (Use Case)

The system shall allow an administrator to specify the settings for controlling a Flash
Streaming Server for a video source. The user can select from the SFS configurations
defined for the system to populate this information. The user will be able to specify the
Streaming Flash Server IP, control port, password, and (new for R9) a flag indicating
whether the SFS is to be considered "public” for the purposes of blocking.

6.1.7 Configure Operations Center (Use Case)

A user with the Configure System right can configure (add or modify) an operations center.
For R9, a setting will be added to limit the total number of simultaneous video sessions that
all users logged into that operations center are allowed to have open.

6.1.8 Export Camera Info (Use Case)

The system will export camera information for use by external systems, specifically
CHARTWeb and Intranet Map. For R9 this will include name (e.g. Internal, Mobile,
SWGI, Public), host/ip, port, and an indication if it provides video streams to the public.
CHART tour configurations are not exported.

6.1.9 Monitor Video Sessions (Use Case)

The system will monitor the desktop video sessions. This includes enforcing the per op
center limit, as well as querying and updating the status of active sessions as reported by all
GUIs, and cleaning up abandoned sessions that are no longer in use.
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6.1.10 Override Camera Control (Use Case)

An operator with the Override Camera Control right may override control of a camera that
is currently being controlled by another user, which terminates the original user's control
session. In R9, this will no longer require the camera to be displayed on a local monitor
before overriding control. As of R9, control will be allowed if the camera is displayed in
one of the user's desktop video sessions. If the user overrides control and the camera is not
displayed on a local monitor or in one of the user’s existing video sessions, a video session
will automatically be opened (if the user has the View Desktop Video right and the camera
is eligible for display). If the attempt was successful to acquire the video session, the video
will start playing automatically on the video / control dialog; otherwise, an error will be
displayed to the user and control will not be granted.

6.1.11 Release Camera Control (Use Case)

A user with a video / control dialog that is showing both desktop video and the camera
control form will be able to release the camera control session without ending the video
session. The system will also release the camera control session when the dialog is closed,
if it was not previously released.

6.1.12 Request Camera Control (Use Case)

An operator with the Request Camera Control right may request control of a camera. This
means that the operator may send pan/tilt/zoom (PTZ) and other commands to the camera.
In R9, this will no longer require the camera to be displayed on a local monitor before
requesting the session. As of R9, control will be allowed if the camera is displayed in one
of the user's desktop video sessions. If the user requests control and the camera is not
displayed on a local monitor or in one of the user’s existing video sessions, a video session
will automatically be opened (if the user has the View Desktop Video right and the camera
is eligible for display). If the attempt was successful to acquire the video session, the video
will start playing automatically on the video / control dialog; otherwise, an error will be
displayed to the user and control will not be granted.

6.1.13 System (Actor)

The System actor represents any software component of the CHART system. It is used to
model uses of the system which are either initiated by the system on an interval basis, or are
an indirect by-product of another use case that another actor has initiated.

6.1.14 Unblock Camera Display To Public (Use Case)

A user with the Block Display To Web And Media right can unblock a camera that was
previously blocked from being displayed on public monitors and on streaming flash servers
(SFS) designated as "public”. (Prior to R9, this affected ALL SFSs configured for a camera
(although only the public ones were configured), but in R9 a "public™ flag will be added so
that non-public SFSs can be configured for a camera and these will be skipped when a
camera is unblocked to public.)
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6.1.15 Unblock Camera Display From Flash Server (Use Case)

A user with the Block Display To Web And Media right will be able to unblock a camera
that was previously blocked from being displayed on a specified SFS server (public or non-
public) for which the camera is configured.

6.1.16 User (Actor)

The User class represents a Chart 11 system user. In order to log into the Chart Il system, a
user must be defined in the user database.

6.1.17 View Operations Center List (Use Case)

The user will be able to view a list of operations centers. For R9, this list will be enhanced
to include the total number of video sessions that are allowed to be used by users logging
into the center, as well as the number of active video sessions that are actually in use.

6.1.18 View Video And Camera Control Dialog (Use Case)

A user with the Request or Override Camera Control right and optionally the View Desktop
Video right will be able to view a video and/or control window for a controllable camera
with a Streaming Flash Server configured for the camera that matches the GUI’s designated
SFS server and the camera is otherwise eligible for display. The user will be able to invoke
it either in video mode or control mode, assuming the user has the appropriate right. If
invoked in video mode, the video will automatically be played. If invoked in control mode,
the video will also be displayed automatically if the camera is not already displayed on a
local monitor or in another of the user's desktop video sessions (and if the user has the View
Desktop Video right and the camera is eligible for desktop video display). The user will be
able to switch modes in the dialog to display the desktop video session or control form (if
not already displayed). If both the video session and control form are displayed, the user
will be able to release control or release the video session (but the user will only be allowed
to close / end the video session while retaining control if the camera is displayed on a local
monitor or in another of the user's desktop video sessions). The camera name and location
will also be displayed in this dialog.

6.1.19 View Desktop Video (Use Case)

A user with the View Desktop Video right will be able to view desktop video. The system
will acquire a "Video session" resource from the operations center before the video is
played, monitor the eligibility status of the video sources and session throughout the
session, and end / release the video session when the window is closed (or the session is
canceled by another user). The video for a video source (either standalone or within a tour)
will be displayed only if it is online, is not blocked to the SFS server assigned to the user's
GUI, and is not blocked to the organization assigned to the user’s operations center. While
the video window is open, the user can play, pause, or resize the video. (For more details
see the detailed use cases). The user will be allowed to open multiple video windows on
the same computer (as long as it does not exceed the limit of the user’s operations center).

CHART R9 Detailed Design 6-4 08/26/2011



6.1.20 View Desktop Video For Source (Use Case)

A user with the View Desktop Video right will be able to view the video for a single video
source that is not a controllable camera (or is a controllable camera that the user doesn't
have rights to control) if a Streaming Flash Server configured for the video source that
matches the GUI's designated SFS server and the source is otherwise eligible for display.
The name and location of the video source will be shown, in addition to the video image
and controls. The video will be automatically played when it is displayed.

6.1.21 View Desktop Video Tour (Use Case)

A user with the View Desktop Video right will be able to view a desktop video tour (which
is a sequence of streaming camera images), if a video session is available from the user’s
operations center’s pool of sessions. The user will be able to select a preconfigured tour for
display on the desktop. Only video sources with streams configured for them will be
included in the desktop tour, and only those that are online and not blocked (either to the
public or to the user’s operations center’s organization) are eligible for display. If the tour
has presets, the system will display a message to the user indicating that the presets will be
ignored. If a preconfigured tour is displayed, the name of the tour will also be displayed in
addition to the video.

6.1.22 View Tour Details (Use Case)

A user with sufficient rights may view the configuration and status details for a
preconfigured video tour. For R9 this existing functionality will be enhanced to show the
video sessions that are displaying the tour (in addition to the monitors displaying the tour,
which were shown in previous releases). For each video session the user name, operations
center, and browser host / IP will be displayed. If the tour has presets, the system will
indicate that the presets will be ignored if the tour is played via desktop video.

6.1.23 View Video Sessions (Use Case)

A user will be able to view a list of the video sessions that exist in the system. For each
video session, the following information will be displayed: name of the video source or
tour, hostname or IP of the desktop displaying the session, the hostname or IP of the session
provider, the name of the user, the name of the operations center that the user is logged into,
and the date/time when the session was started, and the date/time when the session was last
confirmed to be in use. The user will be able to sort and/or filter the list by any of these
values. By default, the list will be filtered to display only the sessions owned by the user
viewing the list.

6.1.24 View Video Source Details (Use Case)

A user may view the configuration and status details for a video source such as a camera.
For R9 this existing functionality will be enhanced to show the desktop video sessions that
are displaying the source (in addition to the monitors displaying the source, which were
shown in previous releases). For each video session the user name, operations center, and
browser host / IP will be displayed. The "Display Blocked To Public" status that existed
prior to R9 will be modified to indicate "Display Blocked To Monitors" and a separate
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status will be listed for each Streaming Flash Server which includes the SFS name (or IP, if
name not available), a flag indicating whether the SFS is public or not, and and indicator
stating whether or not the source is blocked in that SFS.

6.1.25 View Video Source List (Use Case)
A user may view the list of video sources (cameras, tours, and other sources). The existing

functionality will be enhanced for R9 so that the "Local Displays” column will also indicate
when the user has a video session for the video source or tour.
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6.2 R9ViewDesktopVideo (Use Case Diagram)

This diagram shows the detailed use cases that are involved when a user views a desktop
video session.

Play Desktop Videg,

Pause Desktop Video,

Resize Desktop Video® Acquire Video Session
—

Monitor
Video Source And Sess\on\ g
W

«uses»

End Video Sessiol

Figure 6-2. R9ViewDesktopVideo (Use Case Diagram)

6.2.1 Acquire Video Session (Use Case)

The system will acquire a video session resource from the user's operations center before
showing a video stream on the desktop. This will decrease the number of video sessions
available to other users by one. If no video sessions are available, an error message will be
displayed to the user and the video will not be played.

6.2.2 End Video Session (Use Case)

The system shall end (or release) the video session resource after the user closes the
window (or portion of the window) that is displaying the corresponding video. The system
also will end a video session if the session was canceled by another user. The system will
also automatically end a video session if the session is somehow abandoned if a window is
closed unexpectedly. When a video session is ended, the session will be released from the
user's operations center's limited number of video sessions, thereby making a video session
available for someone else at the operations center to use.

6.2.3 Monitor Video Source And Session Status (Use Case)

The system will monitor the eligibility status of video sources being played in a video
window, as well as the eligibility of the video session. A video source is considered
eligible if a video stream is configured for on the GUI's designated SFS, the camera is
online or in maintenance mode, and the video stream is not blocked to the GUI's designated
SFS, and is not blocked to the user's op center's organization. If displaying a single video
source and that source is no longer eligible, the video will be stopped and the system will
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indicate to the user that the video source is not available. If displaying a tour and a source
is no longer eligible, that source will no longer be displayed as long as it remains ineligible,
and it will be skipped when switching sources. If an ineligible source becomes eligible
again while the video session is active, that source will be displayed again. If playing a tour
and all sources are ineligible, the system will indicate to the user that no sources are
available. If the user's video session was canceled by another user, the video will stop
playing, an error message will be displayed and the video session will end.

6.2.4 Pause Desktop Video (Use Case)

The user will be able to pause the video if it is playing. When paused, the image at the time
of pausing will remain displayed. (If pausing a tour, that video source will remain selected
during and after the pause, until the next switch, unless it becomes ineligible). Usually the
video session will NOT be released while the video is paused (unless the session is
canceled by another user), which allows for play to resume without requesting a video
session resource again.

6.2.5 Play Desktop Video (Use Case)

The user will be able to play video from within a video session if the video was previously
paused or not already playing. The system will also play video automatically when first
displaying a requested video screen. If playing video after previously pausing it, the video
will resume at as close to the current time as possible (i.e., the video will behave as a Stop /
Start rather than continuing to play from the paused time). If playing video for a video tour
after previously pausing the tour, the playback will resume on the same video source that
was displayed when the user paused playback. When playing a tour, the system will play
only those sources that are eligible for display (i.e., those that are not offline, with streams
that are not blocked to the GUI’s designated SFS server or blocked to the user's operations
center's organization) and will ignore any others. Any presets defined in a pre-configured
tour will be ignored (to avoid possible contention in the camera communications).

6.2.6 Resize Desktop Video (Use Case)

A user will be able to resize the video that is playing on their desktop. This may include a
choice of several possible sizes. The user will also be able to enter full screen mode, and
the video will expand to fill the entire screen (but only one monitor if a multi-monitor
display). The user will also be able to exit full screen mode, at which time the video will
return to the size that was being used prior to entering full screen mode.

6.2.7 System (Actor)
The System actor represents any software component of the CHART system. It is used to

model uses of the system which are either initiated by the system on an interval basis, or are
an indirect by-product of another use case that another actor has initiated.

6.2.8 User (Actor)

The User class represents a Chart 11 system user. In order to log into the Chart Il system, a
user must be defined in the user database.
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7 Detailed Design — Desktop Video

7.1 Human-Machine Interface

This section describes screens that are new or changed for CHART Release 9 to support
displaying video sources and tours on the user’s desktop.

7.1.1 Video Sources

The Video Source List page will have a few minor changes. First, the Cameras list:

All Video Sources
Show Cameras Only Cameras Video Tours Other Video Sources
Cameras (6) Add camers Set Columns  [show default columns)
i . Actions Region Local Displays
D pii 4 f Locati
escription » / Location —Any- -
= Reguest Control _
SIM COHU 3955 2 i5play on Deskid SIM mon 1
(Location Unspecified) < Display on Monitor: SIM mon 12
Reqguest Control
EM 1 comu a Display on Deskiop SIM mon 2
[-270 N OF DEMOCRACY BLVD Display on Monitors q D

Figure 7-1 Video Sources: Cameras

The changes for the Cameras list include:
1.The Display link is renamed to Display on Monitors.

2.A new Display on Desktop link is added. Clicking on this will bring up a video window,
which can be used as video only or the user can request control of the camera from that
window.

3.In the Local Displays column, an indicator shows that the camera is displayed on the
desktop.

4.The Request Control link will no longer require the camera to be displayed on a local
monitor. If the user requests control of the camera and the camera is not displayed on a
local monitor, a video session will automatically be opened on the Camera Control
Dialog.
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The Video Tours and Other Video Sources portion of the page will also have similar changes:

Video Tours (1) configure
Click on a Category Name to expand or contract the list of tours

newcat (1 tour)

Name Actions Displayed On
SIM cameras Display on Monitor
e

Cameras Video Tours Other Video Sources

Other Video Sources (2) Add Video Source

Description Local Displays Status Owning Org
SIM mon 5 .
IP MNWVA
[e9] dfoEskTO Online AOC
[@8] nva Online Aoc

Figure 7-2 Video Sources: Tours and Other Sources

The changes for the Tours list are:
1.The Display link is renamed to Display on Monitors.
2.A new Display on Desktop link is added. Clicking on this will bring up a video window.
3.In the Displayed On column, an indicator will show if the tour is displayed on the desktop.

The change for the Other Video Sources list is that in the Local Displays column an indicator
will show if the video source is displayed on the desktop.
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7.1.2 Camera/ Video Source Details

COHU 3955 Camera : SIM COHU A

I-270 N OF DEMOCRACY BLVD

Status
Controlled By: Op Center:
User:
Operational Status: )
pe =X Online
Displayed On:
Monitor Group |Owned By Action

Iilsm mon 2 | 9roUD 2

AOC Eemove Image

Video Sessions:

User | Op Center | Browser Host/IP | Last Used | Actions
admin | SOC 192.168.1.5 18:18 |Remove
Directly Connected To: None

Last Status Time:

Device Status: N/A

Monitor Status: 06/16/11 12:04

Actions
Take Offline

equest Contro
Display on Desktop

isplay on Monito

Poll Mow

Unblock Display To Public

Set Display Status to Failed

Set Control Status to OK

Edit Blocked Display Organizations

Edit Blocked Control Organizations

Copy

Display Blocked To Monitors: YES

Flash Server Status For This Camera:

Name |Public? | Status |Action
Internal | NO Not Blocked | Block

SWGI YES BLOCKED Unblock
Public | YES BLOCKED | Unblock
Mobile | YES BLOCKED | Unblock

Figure 7-3 Video Source Details
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The Video Source Details page has several changes:

1.A new Video Sessions table will be added that lists the video windows of all users
currently viewing the video source. This displays information to identify the user, his/her
location, and the last time the video window was known to be open.

2.A user with the right to end other users’ video sessions can click on the Remove link to
remove (end) the video session, which may be useful to free up the video session
resource so that other users can use it. This will cause the video to be stopped on the
user’s desktop within a short time.

3.The Display Blocked status will be changed to Display Blocked To Monitors, which
indicates whether the display has been blocked / unblocked to monitors. (In previous
releases, this also represented the blocking status of the video source’s stream on all SFS
servers, but that status is now being split into a separate table because in R9 not all SFS
servers will be necessarily blocked).

4.A new Flash Server Status For This Camera table lists all configured SFS servers,
whether they are classified as “public” or not, and the blocked / unblocked status for the
camera’s stream on that server. (Note however, that the SFS server currently does not
support querying the stream status, so the status displayed here will not reflect any block /
unblock commands made from outside of the CHART application (such as from the
Skyline application). It is assumed that any block / unblock commands will be issued via
CHART only).

5.In previous releases only public SFS servers were configured within CHART, so that the
Block to Public command affected all SFS servers that were configured for the video
source. In R9, non-public SFS servers may also be configured and these will not be
affected by the Block to Public command.

6.A user with appropriate rights will be able to Block or Unblock the video source’s stream
on a single SFS server by clicking on the corresponding link in the table.

7.The same changes will be made to the Actions links on the Video Source Details page that
affect the Video Source List page:

a.The Display link is renamed to Display on Monitors.

b.A new Display on Desktop link is added. Clicking on this will bring up a video
window, which can be used as video only, or (if it is a controllable camera) the
user can request control of the camera from that window.

c.The Request Control link will no longer require the camera to be displayed on a
local monitor. If the user requests control of the camera and the camera is not
displayed on a local monitor, a video session will automatically be opened on the
Camera Control Dialog.
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7.1.3 Tour Details

Status

Video Tour: SIM cameras

Displayed On Monitors:

Monitor Name Action

Tour Is Not Displayed on Any Monitors

Display on Additional Monitors

Display on Desktop
Only unblocked, transcoded, online cameras will show
when this touris run on the desktap.

Select Search
Video Sessions:
Op Browser Last .
User Actions
Center Host/IP Used
admin | SOC 192.168.1.5 11:55| Remove

Figure 7-4 Tour Details

The Video Source Details page will have the following changes:

1.A Display on Desktop link will be added to allow the user to view the tour in a window on
Note that, as stated in the disclaimer, only eligible cameras that will be
Also, any presets will be ignored when a desktop tour is run (to
prevent an unknown number of running tours from creating communications problems

the desktop.
displayed in the tour.

for the cameras).

2.A new Video Sessions table will be added that lists the video windows of all users

currently viewing the tour. This displays information to identify the user, his/her

location, and the last time the video window was known to be open.
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7.1.4 Video Popup (new)

When the user displays video for a tour or a video source / camera that is not controllable, a
simple video popup window will be displayed. This window is new for R9. The two variants
are similar in appearance, differing only in the title.

SIM fixed cam
1-495 INNER LOOP/OUTER LOOP AT US 29

[=270 N. OF
[-270 SPUR SOUTH VIEW

Figure 7-5 Video Popup (Video Source / Non-Controllable Camera)

The Video Popup for a plain video source (or camera that can’t be controlled) consists mainly of
a video component, which also serves as common component in the the video windows
described below. This video component has the following controls:
eThe Pause button pauses the video.
eThe Live button unpauses the video if it is paused, causing live video to be streamed.
eThe video size selection box allows the user to select from various sizes for the video.
(Note that selecting a larger size only increases the resolution up to the native resolution
of the video - a larger size than that will not increase the resolution, but a smaller size
than the native resolution will cause a loss of resolution).
eThe Full Screen button causes the window to enter full screen mode, which occupies the
whole monitor (but only the current monitor if it is a multi-monitor desktop). When in
full screen mode, the user can exit via the Esc key or by clicking on an Exit Full Screen
button that will appear next to the Pause button.
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The window for a controllable camera will contain a Request Control (or Override Control)
link if the user has the appropriate functional right. Clicking on this link will cause the window

to transform into a combined Video / Control window (see following section).

SIM COHU A Eequest Contral
I[-270 N OF DEMOCRACY BLVD

=270 N. OF PREACCREAGY
1-Z270 SPUR SOUTH ViEW

Command Status: Acquired video session.

Figure 7-6 Video and Control Window (Video Only Mode)
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If displaying a tour, the video will switch to the different cameras / video sources in the tour if
they have streams available and are online and unblocked. As noted above, any camera presets
configured for the tour will be ignored.

Tour: SIM cameras

X=Z70 N. OF DEHC
1-270 SPUR SOUTH UE

Figure 7-7 Video Popup (Video Tour)
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7.1.5 Camera Control

The Camera Control dialog that existed in previous releases is being changed in R9 to add video
support. The dialog will be able to transform between any of three different modes:

eVideo Only
eControl Only
eVideo and Control

The first of these, Video Only mode, is shown above in the previous section. The window
appears in this mode if the user clicks on the Display on Desktop link from places such as the
Camera List or Camera Details page. However, it can also be shown if the window was
previously in Video and Control mode and the user clicked on Release Control. There is a
Request Control or Override Control link, which will show the camera control GUI and will
cause the dialog to transform into Video and Control mode.

The window can also be shown in Control Only mode (see below) if the user clicks on Request
Control or Override Control from places such as the Camera List or Camera Details page and
the camera is displayed on a local monitor. However, it can also be shown if the window was
previously in Video and Control mode and the user clicked on Hide Video. This version of the
window is similar in functionality to pre-R9 version of the Camera Control dialog, but the layout
has changed in R9 to make room for the video component to be displayed. For R9, there is a
Display on Desktop link, which will show video and will cause the dialog to transform into
Video and Control mode.
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SIM COHU A

[-270 N OF DEMOCRACY BLVD

Zoom

"I Manual Focus

[ IManual Iris

["IManual Color

Presets:

- SelectPreset—- -

Command Status:

In

out

Lens @ Fast

Speed ) gjgy

Msqg Setup

Reset

Power Off

Move Camera

Maodify Deleta

Released video session.

Display On Desktop

A
« )
Y

Status: Online
Center:

User:

Image Titles:

Local Displays:
Current Preset:

Figure 7-8 Video and Control Window (Control Only Mode)
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The third variation of this window, in Video and Control mode, is shown below. This window
will appear if the user clicks on Request Control or Override Control from places such as the
Camera List or Camera Details page, and the camera is not already displayed on a local monitor.
In that case the video is automatically displayed so that the user can see the results of the camera
control operations.

Another way it can enter Video and Control mode is if the window was previously displayed in
Video Only mode and the user clicked Request Control or Override Control, or if the window
was previously in Control Only mode and the user clicked on Display on Desktop.

SIM COHU & Hide Video Release Control
[-270 M OF DEMOCRACY BLVD

L=-Z70 M. OF
L=-Z70 SoUTH VIEd

| --'-; e |

i 3200240 v ull Scr
— .__-.F"_’
Zoom In Out A

Lens ) @ Fast < )
Speed ) glgw
Y

[ IManual Focus

[“IManual Iris Msg Setup -
Status: Online
Center:
Feset User:
IManual Colar Image Titles:
Power Off
Presets: Local Displays:
—-SelectPreset— ~ | Move Camera Modify Delete Current Preset:

Command Status: Request for camera control granted.

Figure 7-9 Video and Control Window (Video and Control Mode)

CHART R9 Detailed Design 7-11 08/26/2011



Note that the layout of this window (particularly the button layout) is expected to change during
implementation, as the layout as shown above takes up too much screen real estate on the
minimum target screen resolution (1024 x 768).
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7.1.6 Camera Map Popup

A Display on Desktop link will be added to the map popup for a camera, so that desktop video
can be displayed from the map. This will be available from both the Home Page Map, and the

Close Devices Map for a traffic event.

\ ) SIM COHU A

g-M-SEOEMOCRACY BLVD
@ Display on Desktop

Controlled By

Actions

Mot Controlled

Fegquest Contral

Display on Local Monitor

Displayed On

Actions

SIM mon 2

Bemove Image

Figure 7-10 Camera Map Popup
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7.1.7 Operations Centers

The Operations Centers list will have two new columns added for R9: Active Video Sessions

and Max Video Sessions.

To limit bandwidth usage, an operations center will have a

configurable maximum number of video sessions that users logged into that center can have
open. The Active Video Sessions column indicates how many sessions are in use.

Operations Centers (3) (ad

Name

Traffic Event
Summary

Users
Logged
In

Active
Video
Sessions

Max
Video
Sessions

1 Disabled vehicle, 1
Incident, 1 Congestion
Event, 1 Planned Roadway
Closure, 1 Action Event, 1
Special Event, 1 Weather
Service Event [View)

20

7 Disabled Vehicles, 19
Incidents, 2 Congestion
Events, 4 Planned Roadway
Closures, 2 Safety Events, 4
Special Events, 7 Weather
Service Events {(View)

1: { admin

20

Figure 7-11 Operations Centers
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7.1.8 Operations Center Details

The Operations Center Details page will show the setting for maximum active video sessions.
(Note that the layout of the page is also reorganized to be more consistent with other details
pages in the application).

Operations Center: SOC

Remove Operations Center

Basic Settings: (Edit)

Name: S0C

Owning Organization: SHA

Network Connection Site:  jdp4

Default Local Monitor Group: NONE
| | Max Active Video Sessions: 20

Backup Centers: (Edit)
| No Backup Op Centers Configured

Eligible Participants:

(The participants available to an operator when adding a participant to a traffic event include the eligible participants
from the user's operations center and the eligible participants from the event's controlling operations center.)

Name Type Action | pgency: -
Animal Control Agency Remave
CHART Unit: - Add
another Agency Remove
CHART Agency Eemove | Resource: -
Fireboard Agency Remove .
- Special Needs: - Add
Local - Maint. Agency Remove
Local Police Agency Remave
MDE Agency Remove To configure the contents of the selection lists above, click here
MDTA - Maint. Agency Eemove |.
P

Figure 7-12 Operations Center Details
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7.1.9 Video Administration

A Video Sessions link is being added to the Video Administration page. Clicking on this link
will bring up the Video Sessions list (see below).

Administer Video

Please select the type of video information to administer.

Operations Video Network
C@ Video Fabrics
Video Tours Video Switches
Monitor Groups Bridge Circuits

Video Routes

Command Processars

Flash Streaming Server Configurations

Figure 7-13 Video Administration
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7.1.10 Video Sessions (new)

The Video Sessions list is being added for R9. The page shows information about all known
video sessions that are currently open in the system:

Video Sessions

Subject User |Op Center| Browser Host/IP|GUI Host| Started |Last Used .
~Any-—- - ~-Any- - | —Any—- - ~Any-—- - ~-Any- + | “Any- + | -Any- v
SIM COHU C jparsons |SOC 192.168.1.5 jdp4 14:27 14:27 |Remove
SIM COHU 3955 2 | jparsons | SOC 192.168.1.5 jdp4 14:27 14:27 |Remove

Figure 7-14 Video Sessions
The following information is displayed:
eSubject - The name of the video source or tour that is being displayed.
eUser — The user displaying the video.
*Op Center — The operations center at which the user playing the video is logged in.
eBrowser Host / IP — The hostname and/or IP address of the user’s computer.

eGUI Host — The hostname of the computer running the GUI that is hosting the video
session.

eStarted — The date / time when the video session was started.

el ast Used — The date / time when the video session was last known to be displayed. This
will be updated periodically as long as the video window is open, so it should be close to
the current time unless a video window was somehow closed without ending the session.
(This could happen if the user’s browser crashed, etc.) The system will clean up any
orphaned sessions after some time, but the timestamp for such a session will remain the
same until it is cleaned up by the system.

The user will be able to sort by clicking on the column header link or filter by selecting a value
from the dropdown list in the column header, for any of the columns, as shown in the screenshot.

A user with sufficient rights will be presented with the Remove link. Clicking on this link will
end the user’s video session, causing the user’s video to stop a short time later. The user whose
video session was ended will see a message saying that the video session was ended and the
name of the user who ended it.

CHART R9 Detailed Design 7-17 08/26/2011



7.1.11 Streaming Flash Server Configuration

The Streaming Flash Server Configuration page allows the administrator to configure
information that allows CHART to send block / unblock commands to the Streaming Flash
Server (SFS).

For R9, the Public attribute will be added to allow CHART to differentiate between public and
non-public SFSs when a Block Display to Public or Unblock Display to Public command is
issued for a given video source. Prior to R9, CHART assumed that all SFSs in the system were
public, so only public SFSs were actually configured on this page. In R9, non-public SFSs will
also be configured on this page as well.

Each video source (e.g., camera) will be configured to use the SFSs defined here, but only if a
stream has first been configured on an SFS for the video source via the Skyline SFS software
(and transcoding server). Each GUI instance will use a single SFS for ALL of its video
streaming (which will be configured via the GUI properties file). The GUI will determine
whether its SFS is supported for a given video source by checking the video source’s
configuration. If the video source is configured to support the SFS used by the GUI, the video
source will support streaming video and the host/IP listed on this configuration screen will be
used to build the URL for streaming video.

Streaming Flash Servers
This list specifies streaming flash server configurations.
Host/IP .
Name Address Port Password Public
Internal 127001 9599 password O Remave
SWal 127.0.01 9999 password Remave
Public 127001 999 password Remove
Mobile 127.0.01 5999 password Remove
| Save Changes | | Cancel |

Figure 7-15 SFS Configuration
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7.1.12 Add Operations Center

The Add Operations Center page will be changed in R9 to add the Max Active Video Sessions
setting.  This is the total number of video sessions that CHART will allow to be open for all
users logged into that operations center combined. This setting is intended to help limit the
network bandwidth used for video streaming.

Add Operations Center

Name: |
Owning Organization: - SELECT — -
Default Local Monitor Group: MNOME -

Max Active Video Sessions:

Site Automatic -

Backup Operations Centers
RITIS =
S0C
TOC3

[ Add Op Center ] [ Cancel ]

Figure 7-16 Add Operations Center
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7.1.13 Operations Center Settings

The Operations Center Settings page is being modified in R9 to add the Max Active Video
Sessions field, as described above.

Operations Center Settings

Name: S0C
Owning Organization: SHA -
Default Local Monitor Group: MNOME -

Max Active Video Sessions:

’ Submit] [ Cancel ]

Figure 7-17 Operations Center Settings
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7.2 System Interfaces

7.2.1 Class Diagrams

7.2.1.1

ResourceManagement (Class Diagram)

This class diagram contains the interfaces pertaining to shared resources, operations centers,
user login sessions, and organizations.

«interface»
Uniquelyldentifiable

getiDQ
getName()

«interface»
Organization

«interface»
OperationsCenter

ing password):Access Token
geu:mmneanesgmceso SharedResourceList

Token tok t
'urceLuguut(AA:cEssTDken token,
erLoginSession loginSession):void
sUserLoggedintUseame useriamey boole

sUserLoggedinWthRighi(right FumctionalRigh : boolean

«ypedef»
SharedResourceList

«interface»

SharedResource

«interface»
SharedResourceManager

getOwnerOrgID():identifier

getControllingOpCenter():OpCenterinfo

getResources( « SharedResourcelist

PasContraliedresourcas(idantifier opourio)

opCtriD) ist
boolean

OpCenterConfiginfo

identifier opCtriD.
pPCenterConfiguration config

VideoSessions Touched

«exception»
HasControlledResources

«exception»
UsersLoggedin

string reason string reason

isAnyU: boolean
OperationsCenterFactory e AnvOneUson: boolean
getNumLoggedinUsers(-long
xrans'ershareuResuur:es (AccessToken luken‘ «nterface» «typedef»
1 TransferablesharedResource . 1| TransferableResourceList
etOperationCenters():OpCenterList *>—| OraratnaCenter rgaOpCemen o
T o verifyUserPassword(UserName userNam —<
createOperationsCenter
o aken token, string password):boolean
OpCenterConfiguration config) 0 : OpCentert void setControllingOpCenter(AccessToken token,
OperationsCenter getStatus( : OpCenterStatus OpCirinfo opCirinfo)
getEligibleResponseParticipants(
ponseParticipantType type)
onseparticipant(]
addEligibleResponseParticipant(AccessToken token, - cinterface» «typedef»
ResponseParticipant participant) void UserLoginSession LoginSessionList
Token token, . -
«typedefs ResponseParticipant participant) void <
OperationsCenterList remove(AccessToken token):void
1 setConfiguration(Access Token token, getopCenter():OperationsCenter
OpCenterContiguration config)void Seliamamab e e
cessToken o
3 pingO:boolear
userHost : String, userlP : String, clientnstanceiD : identifier, B e (Access Token token
clientAppHost : String, subjectiD : Identifier, subjectDesc : Stri N
Subjectis Tour : boolean) : VideoSessioninfo
enavideoSession(ioken : AccessToken, sessioniD : identifier, o
reason : String) : void «datatype»
getvideoSessions() : VideoSessioninfo[] OpCenterStatus2
touchVideoSessions(clientinstanceld : dentifier,
sessioniDs : ideniifier(], isCompleteSet : boolean) : void numioggedinUsers : int
"
1 2 1 VideoSessions : VideoSessioninfoll
VideoSessioninfo
1
- id ¢ Wentifier
«enumeration» coataper “ | username : sting
ResponseParticipantType «typedefs opcenter . - Swing
pa opCantond | ldeniior
TYPE_UNSPECIFIED string m_opCtrName startTime : TimeStamp2
TYPE_AGH * 1| string m_name defaultMonitorGroup : Identifier lastTouched : TimeStamp2
TYPE_RESOURCE [ RecponseparticipantType m_iype backupOpCenters - Identifierl userHost : String
TYPE_SPECIAL_NEEDS Identifier - userlP : String
TYPE_CHART_UNIT maxvideoSessions : int clientappHost
N SubjectiD : Identifie
SubjectDesc : String
SubjectisTour : boolean
«enumeration»
1 ResourceEventType
«typedefs ResponseParticipantadded «typedefs
«typedefs ResponseParticipantList ResponseParticipantRemoved «typedafs «typedefs opcenterinfo
deat f

Identifier m_id

Identifier opCtriD

opcenterinf

o opCrinfo string m_name

participant

«exception»
ResourceControlConflict

string reason

«exception»
LoginFailure

LogoutFailure

«exception» «exception»
InvalidoperationsCenter

string reason

string reason

string reason

string OpC:

Figure 7-18. ResourceManagement (Class Diagram)
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7.2.1.11 HasControlledResources (Class)

This class represents an exception which describes a failure caused when the user tries to do
something which requires that no resources be controlled, yet the Operations Center which
the user is logged in to is still controlling one or more shared resources.

7.2.1.1.2 InvalidOperationsCenter (Class)

Exception which describes a failure caused when the operations center specified is not valid
for the attempted operation.

7.2.1.1.3 LoginFailure (Class)

This class represents an exception which describes a login failure.
72114 LoginSessionList (Class)

A LoginSessionList is simply a collection of UserLoginSession objects.
7.21.15 LogoutFailure (Class)

This exception is thrown when an error occurs while logging a user out of the system.
7.2.1.1.6 OpCenterConfiginfo (Class)

This structure contains information pertaining to a change in the configuration of an
operations center.

7.2.1.1.7 OpCenterConfiguration (Class)

This structure contains the configuration data for an operations center.
7.2.1.1.8 OpCenterinfo (Class)

This structure contains the information about an OperationsCenter.
7.2.1.1.9 OpCenterStatus2 (Class)

The actual name of this class is OpCenterStatus. It represents the status of an operations
center. This class was introduced for R3B1 to transmit status of operations centers from the
Resource Manger serving it to other intereested parties. The data stored in the
OpCenterStatus includes the number of users currently logged into the center and the union
of all functional rights held by all users currently logged into that center.

7.2.1.1.10 OperationsCenter (Class)

The OperationsCenter represents a center where one or more users are located. This class is
used to log users into the system. If the username and password provided to the loginUser
method are valid, the caller is given a token that contains information about the user and the
functional rights of the user. This token is then used to call privileged methods within the
system. Shared resources in the system are either available or under the control of an
OperationsCenter. The OperationsCenter keeps track of users that are logged in so that it
can ensure that the last user does not log out while there are shared resources under its
control. This list of logged in users is also available for monitoring system usage or to
force users to logout for system maintenance.
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7.2.1.1.11 OperationsCenterFactory (Class)

This class is used to create new operations centers and maintain them in a collection.
7.2.1.1.12 OperationsCenterList (Class)

This represents a collection of OperationsCenter objects.
7.2.1.1.13 Organization (Class)

The Organization interface extends the Uniquelyldentifiable interface and will represent an
organization, that is an administrative body which can control or own resources.

7.2.1.1.14 ResourceControlConflict (Class)

This exception is thrown when attempt to gain control of a shared resource fails because the
resource is under the control of a different operations center and the requesting user does
not have the functional right to override the restriction.

7.2.1.1.15 ResourceEventType (Class)

The ResourceEventType enumeration defines all of the resource related event types.
7.2.1.1.16 ResponseParticipant (Class)

The ResponseParticipant class is a non-behavioral structure which specifies a participant in
a response.

7.2.1.1.17 ResponseParticipantEventinfo (Class)

This structure contains information about an eligible response participant that is added to an
operations center.

7.2.1.1.18 ResponseParticipantList (Class)

This represents a collection of ResponseParticipant objects.
7.2.1.1.19 ResponseParticipantType (Class)

The ResponseParticipantType enumeration defines a type of entity participating in a
response to an event. This could be an external organization, a mobile unit, a mobile device
or special purpose vehicle, or a special needs vehicle equipped to handle unusual or
hazardous situations.

7.2.1.1.20 SharedResource (Class)

The SharedResource interface is implemented by any object that may have an operations
center responsible for the disposition of the resource while the resource is in use.

7.2.1.1.21 SharedResourceList (Class)

A SharedResourceL.ist is simply a collection of SharedResource objects.
7.2.1.1.22 SharedResourceManager (Class)

The SharedResourceManager interface is implemented by classes that manage shared
resources. Implementing classes must be able to provide a list of all shared resources under
their management. Implementing classes must also be able to tell others if there are any
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resources under its management that are controlled by a given operations center. The
shared resource manager is also responsible for periodically monitoring its shared resources
to detect if the operations center controlling a resource doesn't have at least one user logged
into the system. When this condition is detected, the shared resource manager must push an
event on the ResourceManagement event channel to notify others of this condition.

7.2.1.1.23 TransferableResourceList (Class)

This represents a collection of transferable shared resources.
7.2.1.1.24 TransferableSharedResource (Class)

The TransferrableSharedResource interface extends the SharedResource interface, which is
implemented by SharedResource objects whose control can be transferred from one
operations center to another.

7.2.1.1.25 UnhandledControlledResourcesinfo (Class)

The UnhandledControlledResourcesEvent class is an event pushed when it is detected that
an OperationsCenter is controlling one or more controlled resources but has no users logged
in.

7.2.1.1.26 Uniquelyldentifiable (Class)

This interface will be implemented by all classes which are to be identifiable within the
system. The identifier must be generated by the IdentifierGenerator to ensure uniqueness.

7.2.1.1.27 UserLoginSession (Class)
The UserLoginSession CORBA interface is used to store information about a user that is

logged into the system. This object is served from the GUI and provides a means for the
servers to call back into the GUI process.

7.2.1.1.28 UsersLoggedin (Class)
This exception is thrown if an attempt is made to remove the operations center when users
are logged in.

7.2.1.1.29 VideoSessionlInfo (Class)

This structure represents information used to keep track of an active video session (i.e., an
instance of video on the desktop).

CHART R9 Detailed Design 7-24 08/26/2011



7.21.2 CameraControlIDLClasses (Class Diagram)

This class diagram shows IDL generated classes used for defining video camera
configuration in chart.

7.2.1.2.1 CameraActionState (Class)

This enumeration identifies what action the camera is currently performing (if any).
7.2.1.2.2 CameraBusyException (Class)

This exception is thrown if an atttempt to issue an immediate mode camera control
command (such as pan, tilt, etc.) is issued while the camera is performing a long-running
command (such as a moveToPresetCommand or a setTitleCommand). This indicates to the
operator that the camera is momentarily busy, and the operator should try the action again
in a few seconds, or when the camera image on the monitor shows that the long-running
request has completed.

7.2.1.2.3 CameraCommand (Class)

CameraCommand contains information about the commands sent to, and responses
received from, the camera.

72124 CameraControlCommandPacket (Class)
7.2.1.25 CameraControlCommandResponseType (Class)

Identifies the camera control command response type expected from a command.
7.2.1.2.6 CameralsControlledException (Class)

This exception is used to indicate a request to control a camera has failed because it is
already controlled, or a request to override control has failed because the requester does not
have authority to override the current control session, or a request to move a camera to a
preset for a tour has been denied because the camera is currently being controlled.
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7.2.1.2.7 CameraNotControlledException (Class)

This is an exception thrown if an attempt to issue a camera control command is issued when
the camera is not currently controlled by the requester. This is most likely to occur
immediately after a control override, in cases where the client has not received or processed
the override event yet.

7.2.1.2.8 CameraNotControlledReason (Class)
This enumeration identifies reasons why a CameraNotControlledException would be
thrown.

7.2.1.2.9 CameraNotDisplayedLocallyException (Class)

This exception is thrown when a user tries to request control of a camera without having the
camera displayed on a local monitor.

7.2.1.2.10 CameraPreset (Class)

This structure stores information about a preset configured for a camera.
7.2.1.2.11 COHU3955Camera (Class)

The COHUCamera interface is implemented by objects representing COHU-brand video
cameras. The COHUCamera interface is extended by the COHUMPCCamera and
COHU3955Camera interfaces. The COHUCamera interface includes all methods which
are common to the two COHU cameras used by CHART II, the COHU MPC camera and
the COHU 3955 camera. (Note that this interface may well contain a superset of methods
which would be implemented by the entire line of all models of COHU video cameras).

7.2.1.2.12 COHU3955CameraConfig (Class)

This structure defines configuration data for the COHU 3955 model video camera.
7.2.1.2.13 COHU3955CameraConfigEventinfo (Class)

This struct is used for passing event data related to a COHU 3955 camera configuration.
This is used when a COHU 3955 camera is added to the system or undergoes a
configuration change. NOTE: The current configuration is passed along with object on
adds as well as configuration changes, otherwise clients would immediately need to
immediately query a new object for its configuration data after notification of the camera
being added.

7.2.1.2.14 COHU3955CameraStatus (Class)

The CameraStatus class is an abstract value-type class which provides status information
for a Camera. This status information is relatively dynamic: things like the communication
mode, operational status, operation center information, status change time.

7.2.1.2.15 COHU3955CameraStatusEventinfo (Class)

This struct is used for passing event data related to a COHU 3955 camera status. This is
used when a COHU 3955 video source undergoes a status change.
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7.2.1.2.16 CommandProcessor (Class)

The CommandProcessor interface is implemented by a class representing a command
processor control port with direct connection to the control port of several video cameras.
It is used to send video camera control commands and return responses to a camera control
process.

7.2.1.2.17 CommandProcessorConfig (Class)

This structure defines configuration data for a command processor.
7.2.1.2.18 CommandProcessorConfigEventinfo (Class)

This struct is used for passing event data related to a CommandProcessor configuration
when a CommandProcessor undergoes a configuration change.

7.2.1.2.19 CommandProcessorEvent (Class)

This union identifies the data to be passed with CommandProcessor events that are pushed
through the event service. The data pushed with these events is defined in the
CommandProcessorEvent union.

7.2.1.2.20 CommandProcessorEventType (Class)

This enum lists the events related to CommandProcessor control, which are pushed on a
CommandProcessor event channel through the CORBA event service. The data pushed
with these events is defined in the CommandProcessorEvent union.

7.2.1.2.21 CommandProcessorFactory (Class)

This interface defines an object that is used to manage command processor objects in the
system.

7.2.1.2.22 CommandProcessorinfo (Class)

A structure of related information about a single CommandProcessor.
7.2.1.2.23 CommEnabled (Class)

The CommEnabled interface is implemented by objects that can be taken offline, put
online, or put in maintenance mode through a standard interface. These states typically
apply only to field devices. When a device is taken offline, it is no longer available for use
through the system and automated polling (if any) is halted. When put online, a device is
again available for use by TrafficEvents within the system and automated polling is enabled
(if applicable). When put in maintenance mode a device is offline (i.e., cannot be used by
TrafficEvents), and maintenance commands appropriate for the particular type of device are
allowed to help in troubleshooting.

7.2.1.2.24 ControllableVideoCamera (Class)

The ControllableVideoCamera interface is implemented by objects representing
controllable video cameras within the CHART Il system. The ControllableVideoCamera
interface represents a controllable video camera as opposed to the uncontrollable,
immovable VideoCamera. Current plans call for classes to represent a COHU MPC
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camera, COHU 3955 camera, Vicon SVFT camera, and NTCIP-compliant camera, and
there are interfaces defined for each of these subtypes of ControllableVideoCamera. The
ControllableVideoCamera interface includes all methods common to the three known types
of video cameras currently in use by MDSHA, although it is likely to contain a superset of
methods which would be implemented by the entire universe of all video cameras which
could someday be used. This interface may have to be refined in the event that future
brands or models of video cameras might be incorporated under CHART II, but it is an
appropriate set of methods for the present day. Current plans call for classes to represent a
COHU MPC camera, COHU 3955 camera, Vicon SVFT camera, and NTCIP-compliant
camera.

7.2.1.2.25 ControllableVideoCameraConfig (Class)

The ControllableVideoCameraConfig is used to hold and transmit configuration
information about ControllableVideoCamera objects at the ControllableVideoCamera level.

7.2.1.2.26 ControllableVideoCameraFactory (Class)
7.2.1.2.27 ControllableVideoCameralnfo (Class)

A structure of related information about a single ControllableVideoCamera.
7.2.1.2.28 ControllableVideoCameraStatus (Class)

The ControllableVideoCameraStatus is used to hold and transmit status information about
ControllableVideoCameraStatus objects at the ControllableVideoCamera level.

7.2.1.2.29 Identifier (Class)

Wrapper class for a CHART2 identifier byte sequence. This class will be used to add
identifiable objects to hash tables and perform subsequent lookup operations.

7.2.1.2.30 ImageRemovalResult (Class)

This structure contains the results of a call to either of the VideoSource operations
blockToPublic() or revokeDisplay(). This structure contains lists comprising all VideoSink
objects which were displaying this image (or were believed to be) giving the status of each.
This list also contains flash stream configurations which contain information for where this
VideoSource is streaming.

7.2.1.2.31 InvalidMonitorGroupException (Class)

This exception is used to indicate a request to control a camera has failed because the
MonitorGroup provided in the ControllingInfo in the request is not known to exist.

7.2.1.2.32 NTCIPCamera (Class)

This interface is used to represent an NTCIP model video camera in the field. The system
contains an instance of this interface for each NTCIP video camera.

7.2.1.2.33 NTCIPCameraConfig (Class)

This structure defines configuration data for the NTCIP type video camera.
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7.2.1.2.34 NTCIPCameraConfigEventInfo (Class)

This struct is used for passing event data related to a NTCIP camera configuration. This is
used when a NTCIP camera is added to the system or undergoes a configuration change.
NOTE: The current configuration is passed along with object on adds as well as
configuration changes, otherwise clients would immediately need to immediately query a
new object for its configuration data after notification of the camera being added.

7.2.1.2.35 NTCIPCameraStatus (Class)

This structure defines the status data for the NTCIP video camera type.
7.2.1.2.36 NTCIPCameraStatusEventinfo (Class)

This struct is used for passing event data related to a NTCIP camera status. This is used
when a NTCIP video camera undergoes a status change.

7.2.1.2.37 PresetUndefinedException (Class)
This exception is used to indicate a moveToPreset request has specified an undefined
preset.

7.2.1.2.38 TmddCameraControlType (Class)

7.2.1.2.39 TmddCctvErrorType (Class)

7.2.1.2.40 TmddCctvimageType (Class)

This enum lists the values that can be used to describe a type of camera image using the
specific TMDD-prescribed values for cctv_image (Reference TMDD Vol Il Annex June
2004).

7.2.1.2.41 TmddCctvRequestCommandType (Class)
7.2.1.2.42 TmddCctvStatusType (Class)
7.2.1.2.43 TransferableSharedResource (Class)

The TransferrableSharedResource interface extends the SharedResource interface, which is
implemented by SharedResource objects whose control can be transferred from one
operations center to another.

7.2.1.2.44 Uniquelyldentifiable (Class)

This interface will be implemented by all classes which are to be identifiable within the
system. The identifier must be generated by the IdentifierGenerator to ensure uniqueness.

7.2.1.2.45 ViconSVFTCamera (Class)

This interface is used to represent a Vicon Surveyor VFT model video camera in the field.
The system contains an instance of this interface for each Vicon SVFT video camera.

7.2.1.2.46 ViconSVFTCameraConfig (Class)

This structure defines configuration data for the Vicon Surveyor VFT model video camera.
At present time, this structure adds nothing to the "base class"
ControllableVideoCameraConfig structure.
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7.2.1.2.47 ViconSVFTCameraConfigEventinfo (Class)

This struct is used for passing event data related to a Vicon SVFT camera configuration.
This is used when a Vicon SVFT camera is added to the system or undergoes a
configuration change. NOTE: The current configuration is passed along with object on
adds as well as configuration changes, otherwise clients would immediately need to
immediately query a new object for its configuration data after notification of the camera
being added.

7.2.1.2.48 ViconSVFTCameraStatus (Class)

The ViconSVFTCameraStatus class is used to hold camera status information at the
ViconSVFTCamera level. Only ViconSVFTCamera specific information is stored.

7.2.1.2.49 ViconSVFTCameraStatusEventinfo (Class)

This struct is used for passing event data related to a Vicon SVFT camera status. This is
used when a Vicon SVFT video source undergoes a status change.

7.2.1.2.50 ViconSVFTPgmCmd (Class)

This enumeration defines the program commands that can be sent to the Vicon SVFT
camera while it is in program mode. (Some of these commands can also be sent while in
various SVFT color gain menu layers.)

7.2.1.251 VideoCamera (Class)

The VideoCamera interface is implemented by objects representing controllable video
cameras within the CHART Il system. The VideoCamera interface represents a
controllable video camera as opposed to the uncontrollable, immovable
FixedVideoCamera, the other type of GenericVideoCamera. (The VideoCamera class
could have been called the ControllableVideoCamera interface, but since the CHART II
video system exists primarily to control controllable video cameras, the camera hierarchy
has been arranged to avoid the longish name ControllableVideoCamera.) Current plans call
for classes to represent a COHU MPC camera, COHU 3955 camera, Vicon SVFT camera,
and NTCIP-compliant camera, and there are interfaces defined for each of these subtypes of
VideoCamera. The VideoCamera interface includes the GeoLocatable interface, to
someday allow for advanced features such as automatic identification of cameras near
traffic events, automatic pointing of cameras to traffic events, etc.

The VideoCamera interface includes all methods common to the three known types of
video cameras currently in use by MDSHA, although it is likely to contain a superset of
methods which would be implemented by the entire universe of all video cameras which
could someday be used. This interface may have to be refined in the event that future
brands or models of video cameras might be incorporated under CHART II, but it is an
appropriate set of methods for the present day.

7.2.1.2.52 VideoCameraConfig (Class)

The VideoCameraConfig structure is used to hold configuration information about
VideoCamera objects at the VideoCamera level. Further details about lower-level
VideoCamera subclasses are provided by subclasses of VideoCameraConfig.
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7.2.1.2.53 VideoCameraConfigEventinfo (Class)

This struct is used for passing event data related to a video camera configuration. This is
used when a fixed video camera is added to the system or undergoes a configuration
change. The video camera in this struct is nothing more than a video camera. NOTE: The
current configuration is passed along with object on adds as well as configuration changes,
otherwise clients would immediately need to immediately query a new object for its
configuration data after notification of the camerabeing added.

7.2.1.2.54 VideoCameraFactory (Class)

The VideoCameraFactory interface is implemented by factory classes responsible for
creating, maintaining, and controlling a collection of VideoCamera objects.

7.2.1.2.55 VideoCameralnfo (Class)
7.2.1.2.56 VideoCameraStatus (Class)

The VideoCameraStatus structure is used to hold status information about VideoCamera
objects at the VideoCamera level. Further details about lower-level VideoCamera
subclasses are provided by subclasses of VideoCameraStatus.

7.2.1.2.57 VideoCameraStatusEventinfo (Class)

This struct is used for passing event data related to a video source status. This is used when
a fixed video camera undergoes a status change.

7.2.1.2.58 VideoComponentType (Class)

This enum lists the video compnent types supported by the software.
7.2.1.2.59 VideoControlDeviceConfig (Class)

This structure stores configuration information used to find and use the video control device
used to send/receive camera control commands/responses to/from a camera.

7.2.1.2.60 VideoControlFlashConfig (Class)

This structure stores configuration information about a flash streaming server configuration
that is displaying a camera’s image.
7.2.1.2.61 VideoControlFlashStatus (Class)

This structure contains information about the existence and blocked status of a video
source's stream within a Streaming Flash Server (SFS).

7.2.1.2.62 VideoProvider (Class)

The VideoProvider interface is a generic abstract interface including VideoSource objects
(e.g. video cameras) and BridgeCircuit objects. Both VideoSource and BridgeCircuit
objects provide video to a VideoCollector, but only VideoSource objects are true origins of
video which a typical user would have direct interaction with. BridgeCircuit VVideoProvider
objects merely pass on video provided from elsewhere in a VideoRoute.
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7.2.1.2.63 VideoProviderConfig (Class)

This structure defines configuration data common to all video sources.
7.2.1.2.64 VideoProviderFactory (Class)

This interface defines an object that is used to manage video provider objects in the system.
There is no create operation because VideoProvider is an abstract interface.

7.2.1.2.65 VideoProviderStatus (Class)

The VideoProviderStatus structure is used to hold and transmit status information about
VideoProvider objects at the VideoProvider level. Further details about lower-level
VideoProvider subclasses are provided by subclasses of VideoProviderStatus.

7.2.1.2.66 VideoProviderType (Class)

This enum lists the different types of VideoProvider in the system.
7.2.1.2.67 VideoSource (Class)

The VideoSource interface is implemented by objects which originate video signals, such
as video cameras and image generators. Within the user interface, the VideoSource
interface represents all video sources which can be put on monitors (i.e., VideoSink
objects).

The VideoSource interface includes the SharedResource interface. A VideoSource is
controlled by an Operations Center if the VideoSource is in maintenance mode, or if the
VideoSource is a camera which has an active control session up.

7.2.1.2.68 VideoSourceConfig (Class)

This structure defines configuration data common to all video sources.
7.2.1.2.69 VideoSourceConfigEventinfo (Class)

This struct is used for passing event data related to a video source configuration. This is
used when a generic video source is added to the system or undergoes a configuration
change. The video source in this struct is nothing more than a video source. NOTE: The
current configuration is passed along with object on adds as well as configuration changes,
otherwise clients would immediately need to immediately query a new object for its
configuration data after notification of the source being added.

7.2.1.2.70 VideoSourceEvent (Class)

This union identifies the data to be passed with video source events that are pushed through
the event service.

7.2.1.2.71 VideoSourceEventType (Class)
This enum lists the events related to camera control that are pushed on a camera event

channel through the CORBA event service. The data pushed with these events is defined in
the VideoSourceEvent union.
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7.2.1.2.72 VideoSourceFactory (Class)

This interface defines an object that is used to manage the creation of source objects in the
system.

7.2.1.2.73 VideoSourcelnfo (Class)

A struct of related information about a single VideoSource.
7.2.1.2.74 VideoSourceStatus (Class)

The VideoSourceStatus structure is used to hold and transmit status information about
VideoSource objects at the VideoSource level. Further details about lower-level
VideoSource subclasses are provided by subclasses of VideoSourceStatus.

7.2.1.2.75 VideoSourceStatusEventinfo (Class)

This struct is used for passing event data related to a video source status. This is used when
a generic video source undergoes a status change.

7.2.1.2.76 VideoTransmissionDeviceConfig (Class)

This structure defines configuration data common to all video transmission devices.
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7.3 ResourcesModule
7.3.1 Class Diagrams
7311 ResourceClasses (Class Diagram)

This diagram shows the classes in the ResourcesModule, an installable service module that
serves objects that implement the Organization and OperationsCenter interfaces.

Figure 7-20. ResourceClasses (Class Diagram)

73111 java.util. TimerTask (Class)

This class is an abstract base class which can be scheduled with a timer to be executed one
or more times.

7.3.1.1.2 OpCenterConfiguration (Class)

This structure contains the configuration data for an operations center.
7.3.1.1.3 OpCenterStatus?2 (Class)

The actual name of this class is OpCenterStatus. It represents the status of an operations
center. This class was introduced for R3B1 to transmit status of operations centers from the
Resource Manger serving it to other intereested parties. The data stored in the
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OpCenterStatus includes the number of users currently logged into the center and the union
of all functional rights held by all users currently logged into that center.

7.3.1.14 OperationsCenter (Class)

The OperationsCenter represents a center where one or more users are located. This class is
used to log users into the system. If the username and password provided to the loginUser
method are valid, the caller is given a token that contains information about the user and the
functional rights of the user. This token is then used to call privileged methods within the
system. Shared resources in the system are either available or under the control of an
OperationsCenter. The OperationsCenter keeps track of users that are logged in so that it
can ensure that the last user does not log out while there are shared resources under its
control. This list of logged in users is also available for monitoring system usage or to
force users to logout for system maintenance.

7.3.1.15 OperationsCenterFactory (Class)

This class is used to create new operations centers and maintain them in a collection.
7.3.1.1.6 OperationsCenterFactorylmpl (Class)

This class provides implementation of OperationsCenterFactory interface to manage
OperationCenter objects in the system.

7.3.1.1.7 OperationsCenterlmpl (Class)

This class provides the implementation of the OperationsCenter interface for this module.
It, therefore, provides a concrete implementation of each of the methods in the interface. It
also contains a collection of UserLoginSession objects, one for each user who is currently
logged in.

7.3.1.1.8 Organization (Class)

The Organization interface extends the Uniquelyldentifiable interface and will represent an
organization, that is an administrative body which can control or own resources.

7.3.1.1.9 Organizationlmpl (Class)

This class provides the implementation of the Organization interface for this module. Thus,
it provides a concrete implementation of each of the methods in the interface.

7.3.1.1.10 ProxySimpleOpCenter (Class)

This class is used as a proxy for operations centers existing in all user management services
(including the local service). The proxy operations centers cached are not complete copies
of the operations centers, because the full range of data is not needed. The
ProxySimpleOpCenter data consists of the OpCenterConfiguration and the OpCenterStatus,
but not the center's participant data. (This is why the names of this object contains the word
"Simple".) These proxy operations centers allow every alert module service in the system
to have some knowledge of every operations center in the entire system, for the quickly
determining rights of the users at those operations centers.
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7.3.1.1.11 ResourcesDB (Class)

This class provides a set of API calls to access the Operations Center data from the
database. The API's provide functionality to add, remove and retrieve Operation Center data
from the database. The connection to the database is acquired from the Database object
which manages all the database connections.

7.3.1.1.12 ResourcesModule (Class)

This module creates, publishes and destroys all objects related to resource management that
are used by the User Management service application.

7.3.1.1.13 ResourcesModuleProperties (Class)

This class contains settings used by the Resources Module classes. These settings are read
and initialized at startup and do not change while the application is running..

7.3.1.1.14 ServiceApplication (Class)

This interface is implemented by objects that can provide the basic services needed by a
Chartll service application. These services include providing access to basic CORBA
objects that are needed by service applications, such as the ORB, POA, Trader, and Event
Service.

7.3.1.1.15 ServiceApplicationModule (Class)

This interface is implemented by modules that serve CORBA objects. Implementing
classes are notified when their host service is initialized and when it is shutdown. The
implementing class can use these notifications along with the services provided by the
invoking ServiceApplication to perform actions such as object creation and publication.

7.3.1.1.16 UserLoginSession (Class)

The UserLoginSession CORBA interface is used to store information about a user that is
logged into the system. This object is served from the GUI and provides a means for the
servers to call back into the GUI process.

7.3.1.1.17 UserManagementDB (Class)

The UserManagementDB Class provides methods used to access and modify User
Managment data in the database. This class uses a Database object to retrieve a connection
to the database for its exclusive use during a method call.

7.3.1.1.18 VideoSessionCleanupTask (Class)

This class is executed on a timer to clean up any old video sessions that have not been used
in a long enough time.
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7.3.2 Sequence Diagrams

7.3.2.1 OperationsCenterlmpl:endVideoSession (Sequence Diagram)

This diagram shows the processing when a call is made to end a video session, either by a
user ending his/her own session (when closing a video window) or by an administrator
ending the video session of another user. The VideoSessionInfo struct is retrieved from the
OperationCenterlmpl's lookup table. The operations center and user name are extracted
from the user's access token, and are checked against to VideoSessionInfo to see if they
match the op center and user name for the video session. If they match, the View Desktop
Video functional right is checked; otherwise, the Cancel Video Session right is checked. If
the user has insufficient rights, an AccessDenied exception is thrown; otherwise, the session
is removed from the OperationCenterImpl's table of video sessions, a CORBA event is
pushed indicating the session ID and the reason for ending it, and the session is deleted
from the database.

v

m_videoSessions :
OperationsCenterlmpl Hashtable TokenManipulator ResourcesDB

GUI

endVideoSession( —_—
token, sessionlD, reason) N B —
get(sessionID)

[session not found)]

'getOpCenter| D(lolen)é
getUserN ame(lolfen)%
i

'
[Op Center And User Match VideoSessioninfo]
Check View Desktop Video Right
'
P

i
[Op Center or User Doesn't Match VideoSessioninfo]
Check Cancel Video Session Right

l------1 [insufficient rights]______J§
AccessDenied

remove(sessionlD)——>

pushVideoSessionEnded(sessionlID, reason)
i

i
deleteVideoSessions(sessionlDList)

Delete From DE

Figure 7-21. OperationsCenterImpl:endVideoSession (Sequence Diagram)
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7.3.2.2

OperationsCenterlmpl:requestVideoSession (Sequence Diagram)

This diagram shows the processing for requesting a video session. The GUI calls

requestVideoSession(), which checks the user's token for the View Desktop Video right and

throws an exception if not found. Then it checks whether the number of video sessions
managed by the operations center is already at (or over) the maximum number allowed for
the operations center. If the limit has been reached an exception is thrown; otherwise, a
new VideoSessionInfo object is created and initialized. The video session info is added to

the operations center's table of video sessions, and a VideoSessionAdded CORBA event is

pushed. The video session data is added to the database, to persist the video session in case
the service is restarted.

OperationsCenterimpl

ServiceApplication

requestVideoSession(token,
userName, userHost, userlP,
clientinstancelD, clientAppHost,

[no rights]

subjectlD, subjectDesc, subjectisTour)

IdentifierGenerator

ResourceManagementDB

m_videoSessions :

Hashtable

Check ViewDesktopVideo Right
P A—

AccessDenied

[number of video sessions >= max]
ResourceLimitReached

Check Whether
m_videoSessions.size() >= m_maxVideoSessions
|

—getIDGenerator()

VideoSessioninfo

createldentifier()

create()

Initialize VideoSessioninfo Fields
<« 1

push\ﬁdeoSessionAdded(video$essionlnfo)

T put(new Ildentifier(sessionID), VideoSessioninfo)

———addVideoSession(videoSessionInfo)

Store In DB

Fields initialized from params:
userName

userHost

userlP

clientinstancelD
clientAppHost

subjectiD

subjectDesc

subjectisTour

Other fields initialized
id

opCenterName
opCenterlD
startTime
lastTouched

Figure 7-22. OperationsCenterlmpl:requestVideoSession (Sequence Diagram)
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7.3.2.3 OperationsCenterlmpl:touchVideoSessions (Sequence Diagram)

"4

X

G

[isCom

ul

This diagram shows the processing when the client application calls to "touch™ the video
sessions it is managing, to declare that they are still in use. When touchVideoSessions() is
called, for each session ID the VideoSessionInfo is found within the
OperationsCenterImpl's table, and the "lastTouched" timestamp is updated in the session
info. The session info is added to a list of sessions updated, for later use. Next, if the
isCompleteSet parameter is true, the OperationsCenterlmpl iterates through all of its known
sessions and if the clientInstancelD matches the video sessions client instance ID but the
lastTouched timestamp is before the current time, the video session ID is added to the list to
remove. (The timestamp not being updated indicates that the session is no longer managed
by the client application, if the isCompleteSet parameter was true). CORBA events are
pushed for any updated or removed sessions. The changes are stored in the database as a
best effort to retain the state of video sessions if the service is restarted (although since the
video sessions are transient in nature, persisting the sessions is not critical).

o Factorylmpl|

m_videoSessions
OperationsCenterimpl Hashtable i

touchVideoSessions(
client D,

ey
videoSessioniDs,
isCompleteSet)

-

[session found]

[* for each video session 1D] Update “lastTouched" Field With Current t Time,
'
i

R
[session updated] '
ninfo To Updated List

alse]

| If the isCompleteSet is true and
pleteSet == EEm— client instanc ches,
clientlnstancel D matches && lastTouched < Current Time] ut the time is
Remove From Op Center's Table_____..--= -] n e ove

n

[* for each
Operations pl's Table]

1 i
[session removed from table}
Add Video Session ID to Removed List

bec: also use d by the
cleanup timer for multiple op centers

[num updated > 0]
pushVideoSessionsUpdated( datedList) This requires a map
P — of o ID to session IDs,

[num removed > 0]
P trIDT DsMap)
'
i
i

[num updated > 0]

updateVideoSessions(updateList)
'

[num removed > 0]

Figure 7-23. OperationsCenterImpl:touchVideoSessions (Sequence Diagram)
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7.3.24 VideoSessionCleanupTask:run (Sequence Diagram)

This shows the processing to clean up unused video sessions, such as could be left stranded
when a GUI is shut down or crashes. First the cutoff time is calculated using the maximum
unused session age. Each OperationsCenterlmpl is called to remove its unused video
sessions from memory if their "last touched" time is older than the cutoff time. After
removing them from memory, the list of removed sessions is returned. A CORBA event is
then pushed containing the op center ID and the list of session IDs for each op center with
sessions removed. The video sessions are then deleted from the database.

rrrrr

le-OP Center IDs To Sessi
—

[humremoved >0]
Add To ListOfAllIDs Removed

Figure 7-24. VideoSessionCleanupTask:run (Sequence Diagram)
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7.4 CameraControlModule

7.4.1 State Diagram
7411 CameraControlModule (State Diagram)

This diagram shows how a user can move between the camera viewing and camera control states
using links available on various dialogs. Notice the diagram is symmetrical except for the lack
of a link to move from the Desktop Video state to the Control Only state. This is because once
you have a desktop video session, two actions are required to gain camera control and remove

the video.

Desktop
Video

p
Video or Control
(Initial / Final

Release
Control

Request7 Override
Zontrol with
pcal Monitor

Local Monttor

ose / Remove
Video Close / Remove
Video

Desktop
Video and
Control

Control Display on Desktop

Only

Hide Video

Figure 7-25. CameraControlModule (State Diagram)
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7.4.2 Class Diagrams

7421 CameraControlModule (Class Diagram)

This diagram shows the classes with comprise the CameraControlModule. The
CameraControlModule is an installable module that serves the camera-type objects and
factories to the rest of the CHART Il system. This diagram shows how the implementation
of these CORBA interfaces rely on other supporting classes to perform their functions. The
CameraControlModule is responsible for serving all VVideoSource objects including
controllable cameras, fixed cameras, No Video Available sources, and potentially any other
image generators, etc. The COHU3955Cameralmpl, viconSVFTCameralmpl, and
NTCIPCameralmpl are the primary classes operating in this module. These objects provide
all access to the camera status and configuration. The CameraControlModule also includes
factory implementations responsible for providing lists of cameras and other such objects to
interested clients.

Figure 7-26. CameraControlModule (Class Diagram)
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7.4.2.11 BlockToPublicCmd (Class)

This class represents the information needed to create a block camera to public command to
be added on the CommandQueue.

7.4.2.1.2 CameraCommand (Class)

CameraCommand contains information about the commands sent to, and responses
received from, the camera.

7.4.2.1.3 CameraConfigValidation (Class)

This class provides validates camera configuration data for any type of camera (Video
Source, (Fixed) Video Camera, COHU3955, SVFT, and NTCIP).

7.4.2.14 CameraControlComPort (Class)

The CameraControlComPort interface is implemented by a class representing a COM port
with direct connection to the control port of a video camera. It is used to send video camera
control commands and return responses to a camera control process.

7.4.2.15 CameraControlDB (Class)

The CameraControlDB class provides an interface between the Camera service and the
database used to persist and depersist the Camera objects and their configuration and status
in the database. It contains a collection of methods that perform database operations on
tables pertinent to Camera Control. The class is constructed with a DBConnectionManager
object, which manages database connections. Methods exist to insert and delete Camera
objects from the database, and to get and set their configuration and status information.

7.4.2.1.6 CameraControlDevice (Class)

The CameraControlDevice interface is implemented by classes which provide
communications for access to control functions for a video camera. This includes encoders,
command processors, and direct COM ports.

7.4.2.1.7 CameraControlModule (Class)

The CameraControlModule class is the service module for the Camera devices and a
Camera factory. It implements the ServiceApplicationModule interface. It creates and
serves a single CameraFactorylmpl object, which in turn serves zero or more Cameralmpl
objects. It also creates CameraControlDB, CameraControlModuleProperties, and
PushEventSupplier objects.

7.4.2.1.8 CameraControlModuleProperties (Class)

The CameraControlModuleProperties class is used to provide access to properties used by
the Camera Control Module. This class wraps properties that are passed to it upon
construction. It adds its own defaults and provides methods to extract properties specific to
the Camera Control Module.

7.4.2.1.9 CameraProtocolHdIr (Class)

CameraProtocolHdIr classes provide implementations for all the camera commands. Each
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Cameralmpl class will have a CameraProtocolHdIr instantiated when initialized. When a
camera control command is sent to the Cameralmpl, CameraProtocolHdIr will be called to
translate the command to byte messages which the camera understands. Then those
messages are sent by the CameraControlDevice to the camera. CameraProtocolHdlIr is
capable of using different CameraControlDevice which is created during the initialization.

7.4.2.1.10 CheckForAbandonedCameraTask (Class)

The CheckForAbandonedCameraTask is a timer task. When the timer fires, it checks to see
if a camera control session has exceeded the timeout, or whether a camera is controlled by
an Operations center with no one logged in.

7.4.2.1.11 COHU3955Camera (Class)

The COHUCamera interface is implemented by objects representing COHU-brand video
cameras. The COHUCamera interface is extended by the COHUMPCCamera and
COHU3955Camera interfaces. The COHUCamera interface includes all methods which
are common to the two COHU cameras used by CHART Il, the COHU MPC camera and
the COHU 3955 camera. (Note that this interface may well contain a superset of methods
which would be implemented by the entire line of all models of COHU video cameras).

7.4.2.1.12 COHU3955Cameralmpl (Class)

This class implements the COHU3955Camera interface, and inherits from the
ControllableCameralmpl class. The COHU3955Cameralmpl implements methods of
COHU3955Camera, extending the controllable camera to include 3955-specific operations.
This class will contain a configuration and status object as necessary to convey 3955-
specific configuration and status information.

7.4.2.1.13 COHU3955CameraStatus (Class)

The CameraStatus class is an abstract value-type class which provides status information
for a Camera. This status information is relatively dynamic: things like the communication
mode, operational status, operation center information, status change time.

7.4.2.1.14 COHUProtocolHdIr (Class)

COHUProtocolHdIr is the base class for all COHU cameras. At present, this class contains
implementations for common functions for COHU MPC and COHU 3955 cameras

7.4.2.1.15 CommandProcessor (Class)

The CommandProcessor interface is implemented by a class representing a command
processor control port with direct connection to the control port of several video cameras.
It is used to send video camera control commands and return responses to a camera control
process.

7.4.2.1.16 CommandQueue (Class)

The CommandQueue class provides a queue for QueueableCommand objects. The
CommandQueue has a thread that it uses to process each QueueableCommand in a first in
first out order. As each command object is pulled off the queue by the CommandQueue's
thread, the command object's execute method is called, at which time the command
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performs its intended task.
7.4.2.1.17 CommEnabled (Class)

The CommEnabled interface is implemented by objects that can be taken offline, put
online, or put in maintenance mode through a standard interface. These states typically
apply only to field devices. When a device is taken offline, it is no longer available for use
through the system and automated polling (if any) is halted. When put online, a device is
again available for use by TrafficEvents within the system and automated polling is enabled
(if applicable). When put in maintenance mode a device is offline (i.e., cannot be used by
TrafficEvents), and maintenance commands appropriate for the particular type of device are
allowed to help in troubleshooting.

7.4.2.1.18 ControllableCameraFactorylmpl (Class)

The CameraFactorylmpl class provides an implementation of the CameraFactory interface
(and its CameraFactory and SharedResourceManager interfaces) as specified in the IDL.
The CameraFactorylmpl maintains a list of Cameralmpl objects and is responsible for
publishing Camera objects in the Trader on startup and as new camera objects are created.
Whenever a Camera is created or removed, that information is persisted to the database.
This class is also responsible for performing the checks requested by the timer tasks: to
poll the Camera devices, to look for Camera devices with timeout exceeded, to look for
Camera devices with no one logged in at the controlling operations center, and to initiate
recovery processing as needed

7.4.2.1.19 ControllableVideoCamera (Class)

The ControllableVideoCamera interface is implemented by objects representing
controllable video cameras within the CHART Il system. The ControllableVideoCamera
interface represents a controllable video camera as opposed to the uncontrollable,
immovable VideoCamera. Current plans call for classes to represent a COHU MPC
camera, COHU 3955 camera, Vicon SVFT camera, and NTCIP-compliant camera, and
there are interfaces defined for each of these subtypes of ControllableVideoCamera. The
ControllableVideoCamera interface includes all methods common to the three known types
of video cameras currently in use by MDSHA, although it is likely to contain a superset of
methods which would be implemented by the entire universe of all video cameras which
could someday be used. This interface may have to be refined in the event that future
brands or models of video cameras might be incorporated under CHART II, but it is an
appropriate set of methods for the present day. Current plans call for classes to represent a
COHU MPC camera, COHU 3955 camera, Vicon SVFT camera, and NTCIP-compliant
camera.

7.4.2.1.20 ControllableVideoCameraConfig (Class)

The ControllableVideoCameraConfig is used to hold and transmit configuration
information about ControllableVideoCamera objects at the ControllableVideoCamera level.

7.4.2.1.21 ControllableVideoCameralmpl (Class)

The ControllableCameralmpl class provides an implementation of the
ControllableVideoCamera interface and is derived from the Cameralmpl class
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implementing the VideoCamera interface.

This class contains a CommandQueue object that is used to sequentially execute long
running operations related to camera control in a thread separate from the CORBA request
threads, thus allowing quick initial responses.

Also contained in this class are ControllableVideoCameraConfig and
ControlablVideoCameraStatus objects (used to store the configuration and status of the
camera), and a VideCameraData object (used to store internal status information which is
persisted but not pushed out to clients).

The ControllableCameralmpl contains *Impl methods that map to methods specified in the
IDL, including requests to request control of the camera, terminate control of the camera,
override control of the camera, and to send pan/tilt/zoom (PTZ) commands to the camera.
Some of these requests are long running, so each request is stored in a specific subclass of
QueueableCommand and added to the CommandQueue. The queueable command objects
simply call the appropriate ControllableCameralmpl method as the command is executed
by the CommandQueue in its thread of execution. PTZ commands are not considered long
running and are not placed on the command queue.

The ControllableCameralmpl also contains methods called by the CameraFactory to
support the timer tasks of the Camera Service: to poll the Camera, to look for Camera
devices with communications timeout exceeded.

7.4.2.1.22 ControllableVideoCameraStatus (Class)

The ControllableVideoCameraStatus is used to hold and transmit status information about
ControllableVideoCameraStatus objects at the ControllableVideoCamera level.

7.4.2.1.23 ControllingInfo (Class)

The ControllingInfo structure contains information about the entity controlling (or
requesting to control) a VideoCamera.

7.4.2.1.24 DataPortEnabled (Class)

This interface is implemented by device specific communications classes. This interface
provides an extra layer to remove dependencies on device specific packages.

7.4.2.1.25 DBConnectionManager (Class)

This class implements a database connection manager that manages a pool of database
connections. Any CHART I1 system thread requiring database access gets a database
connection from the pool of connections maintained by this manager class. The connections
are maintained in two separate lists namely, inUseList and freeList. The inUseL.ist contains
connections that have already been assigned to a thread. The freeList contains unassigned
connections. This class assumes that an appropriate JDBC driver has been loaded either by
using the "jdbc.drivers" system property or by loading it explicitly. The class has a monitor
thread that is started by the constructor. This connection monitor thread periodically checks
the inuseL.ist to see if there are connections that are owned by dead threads and move such
connections to the freeList. The connection monitor thread is started only if a non-zero
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value is specified for the monitoring time interval in the constructor.
7.4.2.1.26 DisplaylmageCmd (Class)

This class represents the information needed to create a display image command to be
added on the CommandQueue.

7.4.2.1.27 Encoder (Class)

The Encoder interface is implemented by classes representing any type of video encoder.
The Encoder interface includes both the Codec and the VideoSendingDevice interfaces,
which means in addition to providing forwarding of video, it also is used to send video
camera control commands and return responses to a camera control process.

7.4.2.1.28 java.util.Timer (Class)

This class provides asynchronous execution of tasks that are scheduled for one-time or
recurring execution.

7.4.2.1.29 java.util.TimerTask (Class)

This class is an abstract base class which can be scheduled with a timer to be executed one
or more times.

7.4.2.1.30 MoveToPresetCmd (Class)

This class represents the information needed to create a move to preset command to be
added on the CommandQueue.

7.4.2.1.31 NTCIPCamera (Class)

This interface is used to represent an NTCIP model video camera in the field. The system
contains an instance of this interface for each NTCIP video camera.

7.4.2.1.32 NTCIPCameraCommands (Class)
This class holds the ntcip command OIDs so the mib db does not have to be queried after
startup.

7.4.2.1.33 NTCIPCameraConfig (Class)

This structure defines configuration data for the NTCIP type video camera.
7.4.2.1.34 NTCIPCameralmpl (Class)

This class implements the NTCIPCamera interface, and inherits from the
ControllableCameralmpl class. The NTCIPCameralmpl implements methods of
NTCIPCamera, extending the controllable camera to include NTCIP-specific operations.
This class will contain a configuration and status object as necessary to convey NTCIP-
specific configuration and status information.

7.4.2.1.35 NTCIPCameraPositionReference (Class)

This class represents the NTCIP protocol Camera Position Reference object. This object is
used in position commands to configure the speed and direction of movement.
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7.4.2.1.36 NTCIPCameraProtocolHdIr (Class)

This object contains the protocol for communication with a NTCIP Camera.
7.4.2.1.37 NTCIPCameraStatus (Class)

This structure defines the status data for the NTCIP video camera type.
7.4.2.1.38 PollCameraTask (Class)

The PollCameraTask is a timer task. When the timer fires it polls a camera by sending a
poll command to the camera.

7.4.2.1.39 PushEventSupplier (Class)

This class provides a utility for application modules that push events on an event channel.
The user of this class can pass a reference to the event channel factory to this object. The
constructor will create a channel in the factory. The push method is used to push data on
the event channel. The push method is able to detect if the event channel or its associated
objects have crashed. When this occurs, a flag is set, causing the push method to attempt to
reconnect the next time push is called. To avoid a supplier with a heavy supply load from
causing reconnect attempts to occur too frequently, a maximum reconnect interval is used.
This interval specifies the quickest reconnect interval that can be used. The push method
uses this interval and the current time to determine if a reconnect should be attempted, thus
reconnects can be throttled independently of a supplier's push rate.

7.4.2.1.40 PutCameraOnlineCmd (Class)

This class represents the information needed to request a put camera online command to be
added on the CommandQueue.

7.4.2.1.41 QueueableCommand (Class)

A QueueableCommand is an interface used to represent a command that can be placed on a
CommandQueue for asynchronous execution. Derived classes implement the execute
method to specify the actions taken by the command when it is executed. This interface
must be implemented by any device command in order that it may be queued on a
CommandQueue. The CommandQueue driver calls the execute method to execute a
command in the queue and a call to the interrupted method is made when a
CommandQueue is shut down.

7.4.2.1.42 RequestCameraControlCmd (Class)

This class represents the information needed to request a camera control command to be
added on the CommandQueue.

7.4.2.1.43 RequestCameraOverrideCmd (Class)

This class represents the information needed to request a camera control override command
to be added on the CommandQueue.
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7.4.2.1.44 RevokeControlCmd (Class)

This class represents the information needed to create a revoke camera control command to
be added on the CommandQueue.

7.4.2.1.45 RevokeDisplayCmd (Class)

This class represents the information needed to create a revoke camera display command to
be added on the CommandQueue.

7.4.2.1.46 ServiceApplication (Class)

This interface is implemented by objects that can provide the basic services needed by a
Chartll service application. These services include providing access to basic CORBA
objects that are needed by service applications, such as the ORB, POA, Trader, and Event
Service.

7.4.2.1.47 ServiceApplicationModule (Class)

This interface is implemented by modules that serve CORBA objects. Implementing
classes are notified when their host service is initialized and when it is shutdown. The
implementing class can use these notifications along with the services provided by the
invoking ServiceApplication to perform actions such as object creation and publication.

7.4.2.1.48 SetSFSBlockedCmd (Class)

This queuable command is used to block or unblock a camera's stream within a single SFS
server.

7.4.2.1.49 TakeCameraOfflineCmd (Class)

This class represents the information needed to request a take camera offline command to
be added on the CommandQueue.

7.4.2.1.50 TerminateControlCmd (Class)

This class represents the information needed to request a terminate camera control
command to be added on the CommandQueue.

7.4.2.1.51 Uniquelyldentifiable (Class)

This interface will be implemented by all classes which are to be identifiable within the
system. The identifier must be generated by the IdentifierGenerator to ensure uniqueness.

7.4.2.1.52 ViconSVFTCameralmp (Class)

This class implements the ViconSVFTCamera interface, and inherits from the
ControllableCameralmpl class. The ViconSurveyorVFTCameralmpl implements methods
of ViconSVFTCamera, extending the controllable camera to include Vicon SVFT-specific
operations. This class will contain a configuration and status object as necessary to convey
Vicon SVFT-specific configuration and status information.

7.4.2.1.53 ViconSVFTCameraStatus (Class)

The ViconSVFTCameraStatus class is used to hold camera status information at the
ViconSVFTCamera level. Only ViconSVFTCamera specific information is stored.
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7.4.2.1.54 ViconSVFTProtocolHdIr (Class)

This class contains an implementation for Vicon SVFT camera control commands. It
translates every camera command (pan, tilt, zoom...) into bytes that a Vicon SVFT camera
understands. Then, it uses a CameraControlDevice to send the byte codes to the camera and
evaluate responses from the camera.

7.4.2.1.55 VideoCamera (Class)

The VideoCamera interface is implemented by objects representing controllable video
cameras within the CHART Il system. The VideoCamera interface represents a
controllable video camera as opposed to the uncontrollable, immovable
FixedVideoCamera, the other type of GenericVideoCamera. (The VideoCamera class
could have been called the ControllableVideoCamera interface, but since the CHART Il
video system exists primarily to control controllable video cameras, the camera hierarchy
has been arranged to avoid the longish name ControllableVideoCamera.) Current plans call
for classes to represent a COHU MPC camera, COHU 3955 camera, Vicon SVFT camera,
and NTCIP-compliant camera, and there are interfaces defined for each of these subtypes of
VideoCamera. The VideoCamera interface includes the GeoLocatable interface, to
someday allow for advanced features such as automatic identification of cameras near
traffic events, automatic pointing of cameras to traffic events, etc.

The VideoCamera interface includes all methods common to the three known types of
video cameras currently in use by MDSHA, although it is likely to contain a superset of
methods which would be implemented by the entire universe of all video cameras which
could someday be used. This interface may have to be refined in the event that future
brands or models of video cameras might be incorporated under CHART II, but it is an
appropriate set of methods for the present day.

7.4.2.1.56 VideoCameraConfig (Class)

The VideoCameraConfig structure is used to hold configuration information about
VideoCamera objects at the VideoCamera level. Further details about lower-level
VideoCamera subclasses are provided by subclasses of VideoCameraConfig.

7.4.2.1.57 VideoCameraFactory (Class)

The VideoCameraFactory interface is implemented by factory classes responsible for
creating, maintaining, and controlling a collection of VideoCamera objects.

7.4.2.1.58 VideoCameralmpl (Class)

The Cameralmpl class provides an implementation of the VideoCamera interface, and by
extension the VideoSource, SharedResource, CommEnabled, GeoLocatable, and
Uniquelyldentifiable interfaces, as specified by the IDL.

This class contains a CommandQueue object that is used to sequentially execute long
running operations in a thread separate from the CORBA request threads, thus allowing
quick initial responses.

Also contained in this class are VideoCameraConfig and VideoCameraStatus objects (used

CHART R9 Detailed Design 7-50 08/26/2011



to store the configuration and status of the camera), and a VideCameraData object (used to
store internal status information which is persisted but not pushed out to clients).

The Cameralmpl contains *Impl methods that map to methods specified in the IDL,
including requests to display the camera video on a monitor, remove the camera video from
a monitor, put the camera online, put the camera offline, put the camera in maintenance
mode (future), or to change (set) the configuration of the camera (future). Some of these
requests require (or potentially require) field communications to the device, so each request
is stored in a specific subclass of QueueableCommand and added to the CommandQueue.
The queueable command objects simply call the appropriate Cameralmpl method as the
command is executed by the CommandQueue in its thread of execution.

The Cameralmpl also contains methods called by the CameraFactory to support the timer
tasks of the Camera Service: to look for Cameras with no one logged in at the controlling
operations center, and to initiate recovery processing if needed (future).

7.4.2.1.59 VideoCameraStatus (Class)

The VideoCameraStatus structure is used to hold status information about VideoCamera
objects at the VideoCamera level. Further details about lower-level VideoCamera
subclasses are provided by subclasses of VideoCameraStatus.

7.4.2.1.60 VideoControlFlashConfig (Class)

This structure stores configuration information about a flash streaming server configuration
that is displaying a camera’s image.

7.4.2.1.61 VideoControlFlashStatus (Class)

This structure contains information about the existence and blocked status of a video
source's stream within a Streaming Flash Server (SFS).

7.4.2.1.62 VideoProvider (Class)

The VideoProvider interface is a generic abstract interface including VideoSource objects
(e.g. video cameras) and BridgeCircuit objects. Both VideoSource and BridgeCircuit
objects provide video to a VideoCollector, but only VideoSource objects are true origins of
video which a typical user would have direct interaction with. BridgeCircuit VideoProvider
objects merely pass on video provided from elsewhere in a VideoRoute.

7.4.2.1.63 VideoProviderConfig (Class)

This structure defines configuration data common to all video sources.
7.4.2.1.64 VideoProviderimpl (Class)

This class implements the VideoProvider interface as an abstract class. Subclasses for this
class are the VideoCameralmpl and BridgeCircuitProviderImpl class.

7.4.2.1.65 VideoProviderStatus (Class)

The VideoProviderStatus structure is used to hold and transmit status information about
VideoProvider objects at the VideoProvider level. Further details about lower-level
VideoProvider subclasses are provided by subclasses of VideoProviderStatus.
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7.4.2.1.66 VideoSource (Class)

The VideoSource interface is implemented by objects which originate video signals, such
as video cameras and image generators. Within the user interface, the VideoSource
interface represents all video sources which can be put on monitors (i.e., VideoSink
objects).

The VideoSource interface includes the SharedResource interface. A VideoSource is
controlled by an Operations Center if the VideoSource is in maintenance mode, or if the
VideoSource is a camera which has an active control session up.

7.4.2.1.67 VideoSourceConfig (Class)

This structure defines configuration data common to all video sources.
7.4.2.1.68 VideoSourceStatus (Class)

The VideoSourceStatus structure is used to hold and transmit status information about
VideoSource objects at the VideoSource level. Further details about lower-level
VideoSource subclasses are provided by subclasses of VideoSourceStatus.
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7.4.3 Sequence Diagrams

7.4.3.1 CameraControlModule:BlockToPublic (Sequence Diagram)

This diagram shows the processing when a camera display is blocked to public monitors
and Flash streams in SFS servers. (NOTE - This logic is nearly unchanged for R9 the SFS
blocking is being changed to check for the new "public” flag and refactored a bit to simplify
the code.) After checking rights, the m_blockedToPublic flag is checked and if it is already
set no action is taken to block the camera. If it is not set, the flag is set in memory and
persisted to the database, and the status is pushed via a CORBA event. A
BlockToPublicCmd object is created and added to the Command Queue for asynchronous
execution. Later, the command is executed and it calls each SFS configured for the camera
that is public (see the setStreamsBlockedInPublicSFSs sequence diagram) to block the
camera's stream within the SFS. It then calls blockToPublicimpl(), which calls each
monitor to display its "No Video Available"” source. The status update in memory,
persisted, and pushed in a CORBA event. The command status is marked as completed
(either successful or failed), but if any failures occurred, a RemovePublicTask object is
created and scheduled to execute periodically using a Timer (if such a task is not already
scheduled). Sometime later the RevokePublicTask is run, and it calls blockToPublicmpl()
again to attempt to block the monitors and pulblic SFS streams. If there are no errors, the
RevokePublicTask cancels itself so that it will not be executed again.
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Figure 7-27. CameraControlModule:BlockToPublic (Sequence Diagram)
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7.4.3.2 VideoCameralmpl:setSFSBlocked (Sequence Diagram)

This shows the processing to block or unblock a camera's stream within a single Streaming
Flash Server (SFS). The GUI calls setSFSBlocked(), and the user's token is checked for the
"camera revoke to public” right, and an AccessDenied exception if thrown if the user does
not have that right. A SetSFSBlockedCmd object is created and added to the
CommandQueue for asynchronous execution. When the command is executed, it calls the
VideoCamera.setSFSBlockedImpl() method to perform the command. The camera's SFS
configurations are searched for a record matching the given sfsHost parameter. If no
matching SFS configuration is found, the command status is completed with a failure and
no further processing is done. If it was found, a new SFS1000Client object is created to
communicate with the SFS. If the "block™ parameter is true, setUnavailable() is called;
otherwise, setAvailable() is called. If the command failed, the CommandStatus is
completed with a failure and no more processing is done. If successful, the command status
is marked as completed. An attempt is made to find a VVideoControlFlashStatus object
matching the sfsHost parameter. If none exists, a new status object is created and added to
the camera status in memory. The m_streamBlocked field is set or cleared, and a call is
made to persistAndPushStatus() to persist the status to the database and push a new
CORBA event. Finally an entry is added to the operations log to document the change.
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Figure 7-28. VideoCameralmpl:setSFSBlocked (Sequence Diagram)
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7.4.3.3 VideoCameralmpl:setStreamsBlockedInPublicSFSs (SD)

This diagram shows the processing of a utility method to block or unblock a camera’s
streams in public SFSs. First, lists are created to store the SFS configurations for successful
and failed commands. For each SFS within the camera configuration that has the "public™
flag set to true, a SFS1000Client object is created and is used to call setUnavailable() to
block the stream or setAvailable() to unblock it. These calls contact the SFS software. If
the command was successful, the m_streamBlocked status is set in memory (creating a new
VideoControlFlashStatus if necessary), and the camera status is persisted and pushed and
an operations log entry is made. The SFS configuration is added to the failed list or
successful list, the command status is updated (if it was not null), and the image removal
result is updated (if not null) to store the successful and failed SFS configurations.

Q
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VideoCameralmpl CommandStatus
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Figure 7-29. VideoCameralmpl:setStreamsBlockedInPublicSFSs (Sequence Diagram)
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7.4.3.4 VideoCameralmpl:unblockToPublic (Sequence Diagram)

This diagram shows the processing to unblock a camera to public monitors and SFS
streams. After checking that the user has sufficent rights, the m_blockedToPublic flag is
set to false in memory and the RevokePublicTask is canceled if it was running. The camera
status is persisted and pushed to clients via a CORBA event. An UnblockToPublicCMd
object is created and added to the command queue, and then sometime later the command is
executed and the setStreamsBlockedInPublicSFSs() method is called to unblock the
camera's stream in each SFS that is configured as public. See that sequence diagram for

details.

o)

i VideoCameralmpl RevokePublicTask CameraControlDB CommandQueue
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'unblockToPuinc(token)%

Check Token For
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[no right]
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1
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[timer task scheduled]

cancel() i o
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) being canceled prior to R9 (if some failures are still
Set m_publicTimerRunning = false occurring), but it should be canceled.

persistAndPushStatus(desc, warnText)

setRevoke(cameralD, misourceStatus)H

create’

addCommand(cmd)

<—execute()—

unlbockToPublicimpl(token)

setStreamSBIockedlnPuincJSFSs(token. false, null, null)

See this sequence diagram for details. %

Figure 7-30. VideoCameralmpl:unblockToPublic (Sequence Diagram)
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7.5 chartlite.data

7.5.1 Class Diagrams

7511 MiscDataClasses (Class Diagram)

This diagram shows miscellaneous classes used by the CHART GUI servlet related to the
data cache.
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Figure 7-31. MiscDataClasses (Class Diagram)

7.5.1.11 BasePushConsumer (Class)

This is a base class for push consumers. Derived classes must implement
handleEventData().
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7.5.1.1.2 DynListSubject (Class)

This interface is implemented by classes that wish to be capable of being displayed in a
dynamic list.

7.5.1.1.3 FolderEnabled (Class)

This interface provides access to information about an object that can be stored in a folder.
7.5.1.14 NotificationShortcutListltem (Class)

This class represents an item in a notification shortcut list.
7.5.1.15 Searchable (Class)

This interface allows objects to be searched for via a substring search.
7.5.1.1.6 SystemProfileNotificationProperties (Class)

This class contains functionality for accessing notification settings in the system profile.
75117 SystemProfileProperties (Class)

This class is used to cache the system profile properties and provide access to them. Itis
also used to interact with the server to change system profile settings.

75.1.1.8 TempObjectStore (Class)

This class provides a self cleaning storage area for temporary objects.
7.5.1.1.9 WebAdministered (Class)

This interface allows the implementing class to be administered via the trader console
pages.
7.5.1.1.10 WebDevice (Class)

This interface contains common functionality for CHART devices.
7.5.1.1.11 WebHARMessageNotifier (Class)

This interface provides access to HAR notification capabilities for a device (DMS or
SHAZAM) that is used to notify the public of a HAR message being broadcast.

7.5.1.1.12 WebOpCenter (Class)

This class is used to wrap an OperationsCenter object to allow it to be cached in the
CHART GUI servlet and to allow the cached data to be accessed within Velocity templates.

7.5.1.1.13 WebSharedResource (Class)

This interface is implemented by any GUI-side wrapper objects representing CHART
shared resources in the system, corresponding to the SharedResource IDL interface.

7.5.1.1.14 WebSharedResourceType (Class)

This java enum defines the types of shared resources that exist in the system. In addition to
the enumeration value, this enumeration contains a description of each shared resource type
that can be used for display.
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7.5.1.1.15 WebUniquelyldentifiable (Class)

This interface provides functionality for GUI objects that represent Uniquelyldentifiable
objects as defined in the IDL.

7.5.1.1.16 WebVideoSession (Class)

This class represents a desktop video session, which is an instance of a Flash stream being
used by the user.
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7.5.2 Sequence Diagrams

75.21 ResourceMgmtPushConsumer:handleVideoSessionEnded
(Sequence Diagram)

This diagram shows the processing when a "video session ended” CORBA event is
handled. The video session ID is used to retrieve the WebVideoSession object from the
TempObjectStore. It will only be found if the video session belongs to a user logged into
this instance of the GUI servlet. If found, setVideoSessionEnded() is called to mark the
video session as ended, storing the reason in the session for later use. (The next time the
updateVideoSession request is processed, the WebVideoSession will be removed from the
TempObjectStore and the reason will be extracted and passed to the user - see that sequence
diagram for details.) The WebVideoSession is also removed from the WebOpCenter's
cache, so that the video session will not be displayed in the Video Sessions List, etc..

OpCenter or

Figure 7-32. ResourceMgmtPushConsumer:handleVideoSessionEnded (Sequence
Diagram)
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75.2.2 WebVideoSession:getWebVideoSessions (Sequence Diagram)

GUI

getWebVideoSessions(

[—tempObjstore, ™}
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This diagram shows a utility method to get the list of all known video sessions (local to this
GUI instance, as well as non-local), optionally specifying the ID of a subject (i.e., video
source or tour) to filter the results by subject ID. A HashSet is created to store the sessions.
The WebOpCenter objects are retrieved from the DataModel cache. Each WebOpCenter is
called to get the WebVideoSessions cached within it. The subject ID and client instance 1D
are queried from WebVideoSession. If the subject ID was not specified or if the subject ID
matches, the WebVideoSession is added to the set if the client instance ID does NOT match
(in other words, only those video sessions NOT owned by this GUI instance are added).
Next, the local WebVideoSession objects are retrieved from the TempObjectStore (these
are the ones owned by this GUI instance). These WebVideoSessions are added to the set if
the subject ID was not specified, or if their subject ID matches the specified ID.
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Figure 7-33. WebVideoSession:getWebVideoSessions (Sequence Diagram)
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7.6 chartlite.data.video-data

7.6.1 Class Diagrams

7.6.1.1 GUIVideoDataClasses (Class Diagram)

This diagram shows GUI data classes related to video management.

]

Figure 7-34. GUIVideoDataClasses (Class Diagram)

7.6.1.11 DynListSubject (Class)
This interface is implemented by classes that wish to be capable of being displayed in a
dynamic list.

7.6.1.1.2 WebCamera (Class)

This class is a wrapper for a VideoCamera CORBA object, used to cache data in the GUI
object cache and provide access to the VideoCamera configuration and status data on web
pages.

7.6.1.1.3 WebCameraConfig (Class)

This class wraps the VideoCameraConfig structure defined in the IDL and provides
accessor methods.

76.1.14 WebDevice (Class)

This interface contains common functionality for CHART devices.
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7.6.1.15 WebObjectLocationSupporter (Class)

This interface allows common processing for objects supporting an ObjectLocation via the
WebObjectLocation wrapper class.

7.6.1.1.6 WebUniquelyldentifiable (Class)

This interface provides functionality for GUI objects that represent Uniquelyldentifiable
objects as defined in the IDL.

7.6.1.1.7 WebVideoControlFlashConfig (Class)

This class wraps a VideoControlFlashConfig struct for display on a web page.
7.6.1.1.8 WebVideoControlFlashStatus (Class)

This class wraps contains information about whether a video stream exists within an SFS
server, and whether it is currently blocked. Note that in R9, this is the last status known to
CHART, and does not take into account any externally issued blocking commands, as there
is no way of querying the SFS server via its API for stream existence or blocked status.

7.6.1.1.9 WebVideoProvider (Class)

This class wraps the VideoProvider CORBA reference and stores cached configuration and
status for fast local access.

7.6.1.1.10 WebVideoProviderConfig (Class)

This class wraps the VideoProviderConfig structure defined in the IDL and provides
accessor methods.

7.6.1.1.11 WebVideoSink (Class)

This class wraps the VideoSink CORBA reference and stores cached configuration and
status for fast local access.

7.6.1.1.12 WebVideoSource (Class)

This class wraps the VideoSource CORBA reference and stores cached configuration and
status for fast local access.

7.6.1.1.13 WebVideoSourceConfig (Class)

This class wraps the VideoSourceConfig structure defined in the IDL and provides accessor
methods.
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7.7 chartlite.servlet

7.7.1 Class Diagrams

7.7.1.1 ServletBaseClasses (Class Diagram)

This diagram shows classes related to the base CHART GUI servlet.

Figure 7-35. ServletBaseClasses (Class Diagram)

77111 AlertFilter (Class)

This class is used to filter WebAlert objects.
7.71.1.2 chartlite.servlet.UserLoginSessionimpl (Class)

This class is used to store information about the logged in user. It is also the
implementation of the UserLoginSession CORBA interface that can be called from the
server to ensure the user is still logged in, send them an instant message, or force the user to
become logged out.

7.7.1.1.3 HomePageReqHdIr (Class)

This class supports requests for data that are needed by the home page.

CHART R9 Detailed Design 7-66 08/26/2011



7.7.1.14 MainServlet (Class)

This class is the main class of the servlet. It handles all requests and dispatches them to the
appropriate request handler. It also acts as a RequestHandlerSupporter, which is passed to
each request handler to help them process requests.

7.7.1.15 MaintenancePortalContentMapping (Class)

This class is a PortalContentMapping for the device maintenance portal. It has a hashtable
that provides a mapping of standard GUI content templates to custom versions for use when
the user is logged into the device maintenance portal. Note that not all CHART pages are
customized for the maintenance portal - when no customized page exists, this mapping
returns the original page.

7.7.1.1.6 NavLinkRights (Class)

This class provides user rights checking for the servlet. It contains a user's token and
provides easy to use methods that can check the presence of functional rights, combinations
of rights, or even rights that are specific to the object the user wishes to use.

7.7.1.1.7 org.apache.velocity. VelocityServlet (Class)

The base class for the Velocity template engine. This template engine is used to provide
dynamic content from the CHART GUI Servlet. The web pages are code in templates
using velocity specific macros. The code in the servlet loads data that will be shown on the
page into a velocity Context, and this VelocityServlet class is used to merge the content
with the template to create HTML for the browser to display.

7.7.1.1.8 PortalContentMapping (Class)

This interface specifies a method to be implemented by classes that provide a mapping of
standard CHART web pages to versions that are customized for a portal which provides a
different view of the system. It also specifies a method that allows portals to specify
content that is always to be displayed in a popup, even if the portal prefers to not use
popups. This feature exists for special content such as pages that allow the user to listen to
audio via a browser plugin.

7.7.1.1.9 PortalType (Class)

This enumeration defines the portal type the user has logged into. FullView represents the
full versioned GUI. DeviceMaintenance represents the device maintenance portal, which is
tailored to use by device maintenance personnel.

7.7.1.1.10 RequestAction (Class)

This class contains information about an action that can be invoked via a request handler.
The action parameter is specified in the URL as the "action™ parameter, or as the last part of
the servlet path. The user logged out policy specifies what the servlet should do if this
action is requested when the user is logged out.

7.7.1.1.11 RequestHandler (Class)

This interface specifies methods that are to be implemented by classes that are used to

CHART R9 Detailed Design 7-67 08/26/2011



process requests.
7.7.1.1.12 RequestHandlerMapping (Class)

This class provides a mapping between an action and the request handler used to process a
request for that action.

7.7.1.1.13 RequestHandlerSupporter (Class)

This interface is implemented by any class that can provide access to objects or methods
that are helpful to request handlers.

7.7.1.1.14 ServletDB (Class)

This class is used by the CHART GUI servlet to access CHART GUI specific data that is
stored in the database.

7.7.1.1.15 ServletProperties (Class)

This class provides access to properties defined in the chart gui's properties file.
7.7.1.1.16 UserLoggedOutPolicy (Class)

This enumeration specifies the types of actions that may be specified for responding to a
request that is received when the user is logged out.
7.7.1.1.17 UserLoginSessionimpl (Class)

This class is the implementation of the CORBA UserLoginSession interface. It will be

served from the GUI and will be passed to the OperationsCenter on login. It will also store
the access token returned from the OperationsCenter.

CHART R9 Detailed Design 7-68 08/26/2011



7.8 chartlite.servlet.video

7.8.1 Class Diagrams

7.8.1.1 GUIVideoServletClasses (Class Diagram)

This diagram shows GUI classes involved in processing video-related requests.

VideoS our ceConfigReaHdir

cccccccccc

intertacan
EdiObjectLocaionS uppor ter

Dataviodel dm)

e rospHTIP: cix - Context, supporter : RequesitHandierS upporien : S o

Figure 7-36. GUIVideoServletClasses (Class Diagram)

7.8.1.11 ControlVideoSourceReqHdIr (Class)

This class handles all requests to control video devices.
7.8.1.1.2 DynListDelegateSupporter (Class)

This interface contains functionality to support the DynListReqHdIrDelegate
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7.8.1.1.3 DynListRegHdIrDelegate (Class)

This class helps request handlers support dynamic lists. Requests to view, sort, or filter
dynamic lists can be passed from a request handler to this class, provided the URL used for
the requests contain parameters required by this class, such as the id of the list, the property
name, and/or the filter value.

7.8.1.14 EditObjectLocationSupporter (Class)

This interface provides functionality allowing the location data to be edited. (For example,
the target of the edited location may be an existing object, or it may be a form data object
for creating a new object).

7.8.1.15 EditVideoCameralLocationSupporter (Class)

This class is used to support editing the location of an existing or new VideoCamera.
7.8.1.1.6 FormuUitil (Class)

This class contains methods for handling form processing.
7.8.1.1.7 MonitorListSupporter (Class)

This class is a DynListDelegateSupporter that provides Monitor specific functionality to the
generic DynListReqHdIrDelegate.

7.8.1.1.8 SelectMonitorsList (Class)

This class represents the select monitors dynamic list
7.8.1.1.9 SelectMonitorsListSupporter (Class)

This class provides functionality required by the DynListReqHdlrDelegate object for the
Select Monitors page.

7.8.1.1.10 SelectVideoSourcesList (Class)

This class is a DynList used to select video sources. It supports single or multiple select
models. The caller specifies a target action that should be invoked when the selection is
complete and a caller 1D that should be passed back to the caller. After selection is
complete, a request url of the following format will be created.

7.8.1.1.11 VldeoSessionListSupporter (Class)

This class provides functionality allowing the Video Session dynamic list to be displayed.

7.8.1.1.12 VideoSinkReqHdIr (Class)
This class is a request handler that processes requests related to video sinks such as
Monitors.

7.8.1.1.13 VideoSourceConfigReqHdIr (Class)

This class handles requests related to video source configuration.
7.8.1.1.14 VideoSourceListSupporter (Class)

This class is a DynListDelegateSupporter that provides Video Source specific functionality
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to the generic DynListReqHdIrDelegate.
7.8.1.1.15 VideoSourceSelectListSupporter (Class)

This class provides functionality required by the DynListReqHdIrDelegate object for the
Video Source Selection List page.

7.8.1.1.16 VideoTourReqHdIr (Class)

This class handles requests for Video Tour functionality.
7.8.1.1.17 ViewVideoSourceReqHdIr (Class)

This class handles requests that allow the user to view a video source or list of video
sources.
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7.8.1.2 GUIVideoServletClasses2 (Class Diagram)

This diagram shows additional GUI classes involved in processing video-related requests.

VideoS essionReaHdr

ccccccccc

Figure 7-37. GUIVideoServletClasses2 (Class Diagram)

7.8.1.2.1 BaseDynListFilter (Class)

This abstract class provides a base implementation of the DynListFilter interface.
7.8.1.2.2 java.util.TimerTask (Class)

This class is an abstract base class which can be scheduled with a timer to be executed one
or more times.

7.8.1.2.3 TouchVideoSessionsTask (Class)

This class is a timer task that is called periodically to inform CHART of which video
sessions are still active.

7.8.1.24 VideoAndControlData (Class)

This class represents data for a combined video / camera control dialog.
7.8.1.2.5 VideoAndControlReqHdIr (Class)

This class handles requests related to managing the sessions for the combined Video and
Camera Control dialog.

7.8.1.2.6 VideoSessionLastUsedTimeFilter (Class)

This class will be used to filter the Video Session List by last used time
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7.8.1.2.7 VideoSessionReqHdIr (Class)

This class handles requests related to video sessions.
7.8.1.2.8 VideoSessionStartTimeFilter (Class)

This class will be used to filter the Video Session List by start time.
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7.8.2 Sequence Diagrams

78.2.1
Diagram)

ControlVideoSourceReqHdIr:processSetSFSBlocked

(Sequence

This diagram shows the processing for blocking or unblocking a video source to an SFS.
The videoSourcelD parameter is used to retrieve the WebVideoSource wrapper object form
the GUI cache. After checking the user's rights, the sfsHost parameter is parsed to specify
which SFS to block/unblock the stream for, and the "block™ parameter specifying whether

to block or unblock the stream is also parsed. A command status is created, and the

VideoSource object is called to block or unblock the display to the SFS. The browser is
redirected to view the Command Status page.

Q

X

User

VideoSourceRegHdIr

HttpServietRequest

RequestHandlerSupporter

CommandStatusMgr

req, resp, ctx, supporter)

[ID not specified or
[ WebVideoSource not found]
Error Template

[no rights]

processSetSFSBlocked(
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)
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Figure 7-38. ControlVideoSourceReqHdIr:processSetSFSBlocked (Sequence Diagram)
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7.8.2.2 TouchVideoSessionsTask:run (Sequence Diagram)

This diagram shows the processing to periodically inform CHART services of which video
sessions are being managed by this GUIL. The TouchVideoSessionsTask's run() method is
called periodically on a timer. It gets all WebVideoSession objects that are stored in the
TempObjectStore, as this is the set of all video sessions for users logged into this GUI
instance. The session IDs from active video sessions are put into a HashMap keyed on
operations center ID. Each OperationsCenter responsible for active sessions is called with
the list of video session IDs that this GUI instance owns. The sessions are passed with the
GUI's instance ID so that the CHART server can remove any sessions it has for this GUI
that are not in the new list. The server will update the last used time for the video sessions
and will push a CORBA event so that other GUIs can update their caches as well.

TTTTT

F=getliobjects OfType(WebVideoSession class =

getOpCenteriD()
ach session]

[noten ded]

Add Session ID T¢ Sessions
Within HashMap (Key:Op Center ID)

e——Within HashMap (¥

DAY,

Figure 7-39. TouchVideoSessionsTask:run (Sequence Diagram)
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7.8.2.3 VideoAndControlData:getVideoSession (Sequence Diagram)

This diagram shows a utility method to get an existing video session managed by the
VideoAndControlData object. If the m_videoSessionID is not null, the TempObjectStore is
called to retrieve the WebVideoSession object and "touch” the object so it will not be
discarded by the TempObjectStore for a while. If returned, the time touched is updated
within the WebVideoSession object so that it can be displayed to users logged into the local
GUI (the time seen by other GUI instances will be updated when the
TouchVideoSessionsTask runs - see that sequence diagram for details). If for some reason
the WebVideoSession was NOT found in the TempObjectStore, the session ID is cleared.

"4

X

VideoAnd ControlData

VideoAndControlData RequestHandlerSupporter TempObjectStore | WebVideoSession

i
|
-gerrempomecxs‘oreo-): { ject
4 K in
Object(m_\ = TempObjectStore so that it
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or nuik

video session not null]
updateTimeT ouched(now)
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Set m_videoSessioniD = nyll Update the time touched,
«— 1 i which will be visible to users
logged into this GUI only
he server will update the official
le to other GUIs) during
of the

'
i
i
i
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1
i
i
i
i
i
i
i
i
'
i
'
i

Figure 7-40. VideoAndControlData:getVideoSession (Sequence Diagram)
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7.8.2.4 VideoAndControlData:releaseVideoSession (Sequence Diagram)

This diagram shows the processing to release a video session from within the Video /
Control dialog. The releaseVideoSession() method is called, passing a "force™ parameter,
which will be true if the user is closing the window, or false if attempting to close the video
portion without releasing control of the camera. First getVideoSession() is called, which
gets the current video session or returns null if it does not exist. If it does not exist, there is
nothing to do so it returns. If it does exist, a check is made to see whether the user has a
control session for the camera, and if so whether the current video session is needed for
local display of the camera. If the video session is needed, it returns without releasing the
session. To release the video session, the video session object is removed from the
TempObjectStore and from the WebOpCenter cache. Then the OperationsCenter is called
to inform the server that the session has ended, so that it can decrease its counter of
allocated sessions. (Note that even if this call fails, the server will clean up the session after
it times out because the GUI servlet will no longer be reporting the session as "in use").
The m_videoSessionID is set to null, indicating that no session exists, and a success
message is added to be returned in the next status update.

uuuuuuuuuuuuuuu

i
oken,m getb().

Figure 7-41. VideoAndControlData:releaseVideoSession (Sequence Diagram)
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7.8.2.5 VideoAndControlData:requestControlSession (Sequence Diagram)

This diagram shows a utility method to request (or override) control of a camera within the
Video And Control Dialog. The m_requestedControl flag is set so that the browser will
know to display the control portion of the window. The WebControllableCamera is queried
to see if there is a control session for any user, and if this user has the control session. If
there is a control session for another user and an override was not requested, an error
message will be appended to the list of messages (which will be included in the next status
update) before returning. Next, videoRequiredForControl() is called to check whether the
camera is displayed on a local monitor or in another of the user's desktop video sessions
(see that sequence diagram for details). If the camera is not displayed locally or in another
of the user's sessions, requestVideoSession() is called to request a new session (see that
sequence diagram for details). If a video session already exists for this window it will be
used; otherwise, a new video session will be requested. If a video session is required but
cannot be obtained, an error message will be appended and the method will return.
Otherwise, a request is made to the ControllableVVideoCamera to request (or override)
control. This is an asynchronous command, and the command status and camera status will
indicate when the control session is acquired.

‘geConvollableVideoCameraRel) "}
I&-==""ControllableVideoCamera i

[Exception caught

Figure 7-42. VideoAndControlData:requestControlSession (Sequence Diagram)
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7.8.2.6

VideoAndControlData:requestVideoSession (Sequence Diagram)

This diagram shows the processing to request a video session from within a combined
Video / Camera Control dialog. First it calls the getVideoSession() method to see if a video
session already exists in the TempObjectStore, and returns it if it does exist. If it does not

exist, the user's OperationsCenter is called to request the video session.

If the request is

denied due to the resource limit being reached, an error message is added to the list of
messages stored in the VideoAndControlData. If successful, a new WebVideoSession is
created and added to the TempObjectStore(), the m_videoSessionID is set for later use, and
a success message is added to the VideoAndControlData object before returning the new

o]
i VideoAndControlData UserLoginSessionimpl WebOpCenter || OperationsCenter | | WebControllableCamera RequestHandlerSupporter | TempObijectStore
VideoAndControl
ReqHdIr
—requestVideoSession()—}

<,,,,m[video session not null].

getVideoSession()

WebVideoSession or null

sequence diagram for details.

Gets and touches the WebVideoSession
71 if it exists in the TempObjectStore. See

null

WebVideoSession

[notcreated] !

< "WebVideoSession™

getWebOpCenter()—>}

getAccessToken()

getUsername()

T getOpCenterRef)———— >}

ServietProperties

‘getProperties()

getNetworkConnectionSite()

getServietinstancelD()

‘getDescription()

requestVideoSession(token, userName,

m_browserHost, m_browserIP, netConnSite, servletinstancelD, subjectlD, cameraDeésc, false)

[not created]
6AI.:Id Error Message

[resource limit reached]
Exception

ideoSessioninfo

WebVideoSession

create

etSourcelDs(cameralD)

updateTimeTouched(now)
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getTempObjectStore()

Set m_videoSessionID

Add Success Message
P A—

add(sessionID, webVideoSession)

Figure 7-43. VideoAndControlData:requestVideoSession (Sequence Diagram)
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7.8.2.7 VideoAndControlData:videoRequiredForControl (Sequence
Diagram)

This diagram shows a utility method to determine whether this window's video session
(which may or may not exist) is necessary to be displayed in order for the camera to be
controlled, if or when it is controlled, to ensure that the user can see the effects of camera
control commands. It gets the user's local monitor group (if it is specified) and calls
isVideoSourceOnAnySink() to see if it is displayed on a local monitor, and returns false if it
is. Otherwise, it calls getWebVideoSessions() (see that sequence diagram) to get all known
WebVideoSessions (local to this servlet instance, as well as non-local ones) that are
displaying this camera. For each WebVideoSession, it gets the ID, user name, and browser
IP of the session. A session with a matching ID is ignored, as we are testing for the
existence of *other* video sessions displayed on the user's desktop. If the user name and
browser IP matches the user's name / IP it returns false, indicating that this window's video
session is not required for control; otherwise, it returns true.

Figure 7-44. VideoAndControlData:videoRequiredForControl (Sequence Diagram)
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7.8.2.8 VideoAndControlReqHdIr:getVideoAndControlPage (Sequence
Diagram)

This diagram shows the processing to display the combined Video and/or Control dialog for
a controllable camera. The camera ID parameter is used to retrieve the
WebControllableCamera object from the cache. The initialization flags for requesting a
video session, requesting a control session, or overriding a control session are also parsed
from parameters and the user's rights are checked. The Velocity context is populated, and
the camera's control template is put into the context, and the video popup template path is

[
i eql || e upporter | ObjectCache ServietUtil | | WebControllableCamera | | Context |
User
getVideoAndControlPage( H
re — )
q. resp, ctx, supporter)
——getobjectcache()——3|
1
'
i
Object! . q “cameral o
ot found] ebC mera or null-3-========-==-=
Error Template H H
i i

-getBooleanParam(req, “requestVideoSession")———————3
n(req, "requestC sion’)

q, "overrideC
i
'

i
[request video session] 1

Check View Desktop Video right
'

i
[request control session]}
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[override control session]
Check Override Camera Control right
[no rights]
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List<
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i
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Figure 7-45. VideoAndControlReqgHdIr:getVideoAndControlPage (Sequence Diagram)
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7.8.2.9
Diagram)

VideoAndControlReqHdlIr:initVideoAndControlDataJSON (Sequence

This diagram shows the processing to initialize the data object representing the state of the
combined Video and/or Control dialog for a controllable camera. The camera ID parameter

is used to retrieve the WebControllableCamera object from the cache. A

VideoAndControlData object is created and added to the TempObjectStore cache to ensure

that the object will be cleaned up if the window is closed unexpectedly. Request

parameters are parsed to request a video session, request camera control, and/or override

camera control. If these flags are specified, the VideoAndControlData object is called to
perform the appropriate action (see the corresponding sequence diagram for details). The
information in the VideoAndControlData object is sent back to the browser via a JSON

response so that the page can be updated to display / store the information.
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Figure 7-46. VideoAndControlRegHdIr:initVideoAndControlDataJSON (Sequence
Diagram)
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7.8.2.10 VideoSessionReqHdIr:endOwnVideoSession (Sequence Diagram)

This diagram shows the processing when a video session is ended for a user's own session
(which typically happens implicitly when a video window is closed). The
VideoSessionRegHdIr removes the WebVideoSession object from the TempObjectStore, so
that it will no longer be monitored by the GUI. It also removes the WebVideoSession
object from the WebOpCenter corresponding to the user's operations center, so that it will
no longer be displayed in the lists. It also calls the CHART service to remove the session to
release the session resource immediately and notify the other GUIs. If for some reason this
is NOT called (for example, if the browser crashes or the window fails to detect that it is
being closed) the WebVideoSession will be removed automatically from the
TempObjectStore after some time, as no "update session" requests will continue to "touch”
the object to prevent it from being discarded by the TempObjectStore.

.....................

Figure 7-47. VideoSessionReqHdIr:endOwnVideoSession (Sequence Diagram)
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7.8.2.11 VideoSessionReqHdIr:endUserVideoSession (Sequence Diagram)

AAAAA

This diagram shows the processing when a user's video session is ended by an
administrator. After checking the user rights, the video session ID request parameter is
used to attempt to look up the WebVideoSession object from the TempObjectStore. It will
only exist in the TempObjectStore if the video session is local to this GUI servlet instance.
If found, setVideoSessionEnded() is called to mark the session as ended and to pass a
reason string to the user. (The session will be removed from the TempObjectStore later
when the next updateVideoSession() request is processed - see that diagram for details).
The WebOpCenter is then retrieved from the cache and the CHART service is called to end
the video session (which releases the resource). If successful, or if there was a local video
session, the WebVideoSession is also removed from the WebOpCenter's cache of video
sessions. For non-local sessions, additional processing will be done when the CORBA
event is handled (see the handleVideoSessionEnded sequence diagram for details).

Figure 7-48. VideoSessionReqHdIr:endUserVideoSession (Sequence Diagram)
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7.8.2.12 VideoSessionReqHdIr:updateVideoSessionXML (Sequence Diagram)

This diagram shows the processing when the VideoComponent updates the session status.
The sessionID parameter is used to retrieve the WebVideoSession from the
TempObjectStore. A check is made to determine whether the session has been flagged as
being ended (i.e., canceled by another user), and if so the reason is saved for later use and
the session is removed from the TempObjectStore (now that it's no longer needed). If the
session has NOT ended (the usual case), information is gathered for determining whether
the video sources are eligible to be displayed (see conditions on diagram). The mapping of
video source ID to eligibility flag is built. The session ended flag, reason (if ended), and
video source eligibility list are then added to the Velocity context for rendering, and a
template for building the response XML is returned.

I | | | o ]|

WebvideoControl
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(session ended]
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Figure 7-49. VideoSessionReqHdIr:updateVideoSession XML (Sequence Diagram)
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7.8.2.13

VideoSessionReqHdIr:viewVideoSession (Sequence Diagram)

This diagram shows the processing when the user views a tour or video source (not a
controllable camera, as those will be handled separately). After checking the user rights,
the VideoSessionRegHdIr gets the tourlD and providerID (one of which should be
specified) and looks up the WebVideoTour or WebVideoProvider from the servlet's cache.
If the requested object is not found an error is displayed. Next a video session is requested.
If resource limit has been reached (i.e., the operations center has too many open video
sessions) an exception will be thrown by the server and an error will be displayed to the
user; otherwise, the VideoSessionInfo will be returned, and a WebVideoSession wrapper is
created and added to the TempObjectStore. The video session and the tour (or video
provider) wrapper objects are placed into the Velocity context, and the video template is

0
j: idec qHdIr HttpSer ServietUtil RequestHandlerSupporter || UserLoginSessionimpl || WebOpCenter || OperationsCenter TempObjectStore Context
User
viewVideoSession( ServietProperties
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*""""""""’"""Web\ﬁdeoTo\:lr or null T
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KW eb\VideoProvider or nulF~
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‘getOpCenterRef()
getUsername()
F——getRemoteHost()— >
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7.8.2.14 VideoSessionReqHdIr:viewVideoSessionList (Sequence Diagram)

This diagram shows how the Video Session list is displayed. The user's request causes
vewVideoSessionList() to be called. This calls the DynListReqHdIrDelegate to process the
viewDynList(). It tries to get the DynList object from the TempObject Store (it will be
there only if previously displayed). If not found, it calls the VideoSessionListSupporter to
create the DynList object. The columns, filters, and sort comparators are created, and then
the DefaultDynL.ist object is created with the supported columns. The initial filter values
are set to display the user's video sessions by default, and the DynList object is returned. It
is then added to the TempObjectStore and the initial column visibility is set up (applying
any previously-saved settings). The response is then sent causing the browser to be
redirected, so that the ID of the DynL.ist will be used in the URL. (After being redirected, it
will enter viewVideoSessionList() again, but it will find the DynList in the
TempObjectStore and will not create a new one.) If the DynList was retrieved from the
TempObjectStore (i.e., was not created), a call is made to the VideoSessionListSupporter to
get the DynList subjects (i.e., the WebVideoSession objects to display). This calls the static
WebVideoSession.getWebVideoSessions() utility method to get all of the video sessions
(see the getWebVideoSessions() sequence diagram for details). The subjects are then
returned and set into the DynL.ist, at which point the current sort is applied (if applicable) to
sort the subjects. The Velocity context is populated with the necessary objects, and the
Velocity template name is returned for rendering.
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Figure 7-51. VideoSessionReqHdIr:viewVideoSessionL.ist (Sequence Diagram)
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7.8.2.15 VideoTourRegHdIr:viewTourListDetails (Sequence Diagram)

This diagram shows the processing to display the Video Tour Details page. After checking
user rights, the "tourld™ parameter is used to retrieve the WebVideoTour object from the
cache. Then the static WebVideoSession.getWebVideoSessions() utility method is called,
passing the tour ID to return a set of matching video sessions. (See the
getWebVideoSessions() sequence diagram for details). The returned video session objects
are put into a list and sorted, and the tour and sessions are put into the Velocity context for
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Figure 7-52. VideoTourRegHdIr:viewTourListDetails (Sequence Diagram)
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7.8.2.16 ViewVideoSourceReqgHdIr:processViewDetailsReq (Sequence
Diagram)

This diagram shows the processing when the Video Source Details page is displayed. The
"providerld" parameter is used to retrieve the WebVideoProvider object from the servlet's
cache. For R9, the static WebVideoSession.getWebVideoSessions() utility method is
called, passing the provider ID to return a set of matching video sessions. (See the
getWebVideoSessions() sequence diagram for details). The returned video session objects
are put into a list and sorted. Also for R9, the Streaming Flash Server (SFS) status and
configuration will be shown for each SFS server configured for the video source. To
display this, first the SFS configuration is retrieved from the WebVideoSource's
configuration. Then a HashMap is made for easy lookup of the SFS status, keyed on the
SFS server IP (or host...it is assumed to match the config) by retrieving the
WebVideoControlFlashStatus objects from the WebVideoSource and putting them in a
HashMap. For display of the SFS mnemonic (name) corresponding to the IP/host and other
info, the system SFS configurations are retrieved from the System Profile, and are put into
another HashMap keyed on SFS IP. The provider, the SFS configurations for the source,
the SFS status map, and the SFS map are all put into the Velocity context so they can be
displayed on the web page. (The SFS status map and/or SFS map may not contain entries
for each configuration, but that will be handled gracefully by the Velocity template logic.)
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Figure 7-53. ViewVideoSourceReqHdIr:processViewDetailsReq (Sequence Diagram)
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7.8.2.17 ViewVideoSourceReqHdIr:processViewVideoSourcelListReq
(Sequence Diagram)

This diagram shows the processing when the Video Source List is displayed. The dynamic
list object (which was previously created and put in the temporary object store) is retrieved
and the column corresponding to the "Local Displays™ column is retrieved and the local
monitor group object is retrieved and is set into the column object so that the Velocity
template can display the local monitors. The DynListReqHdIrDelegate is then called (via
viewDynList()) to prepare the Velocity context for displaying the list (it may also create a
new dynamic list, if necessary, and then redirect the response to view the new list). New
for R9, the local video sessions are queried from the UserLoginSessionImpl, using the
browser IP address obtained from the request. This gets the cached WebVideoSession
objects from the TempObjectStore, and returns the subset matching the user's name and
browser IP. The sessions returned are then put into a lookup table (keyed by the video
source or tour 1D) so that they can be easily looked up for each video source or tour, and
displayed on the Video Source List page.

1" for each video session]

.
|

k — E nclosingTemplate.virre 4

Figure 7-54. ViewVideoSourceRegHdIr:processViewVideoSourceListReq (Sequence
Diagram)
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7.9 video-flex

7.9.1 Class Diagrams

79.1.1 video_flex_classes (Class Diagram)

This diagram shows video-related Flex classes

VideoDisplayComponent

m_baseURL : String VideoDisplayApp
m_sourcelDs : Array 1 1
m_sourcelDEligibilityMap : Object
m_dwellTimeMillisIfTour :int
m_tourTimer : Timer
m_sessionUpdateTimer : Timer
m_playingStartedTime : Date
m_senice : HTTPSenice

init0 : void

initlbaseURL : String, playVideo : Boolean, bufferTimeMillis : int, updateSessionintervalSec : int) : voi
setVideoSource(sourcelD : String) : void

setTour(sourcelDs : Array, dwellTimeMillis : int) : void

updateVideoSession() : void

handleUpdateVideoSessionResponse(event:ResultEvent) : void
displayNextEligibleVideoSourcelnTour() : void

handleTourTimer(e : TimerEvent) : void

handleSessionUpdateTimer(e : TimerEvent) : void

videoDisplayStateChanged(videoEvent : VideoEvent) : void

K

1

mx.controls.VideoDisplay

source : String

autoPlay : boolean

live : boolean
maintainAspectRatio : boolean
bufferTime : Number

state : int

play( : void
stop( : void
pause( : void

Figure 7-55. video_flex_classes (Class Diagram)

79.1.1.1 mx.controls.VideoDisplay (Class)

This class is an Adobe Flex control for displaying video. Only the subset of its
functionality used by CHART is shown here.

7.9.1.1.2 VideoDisplayApp (Class)

This class is a simple Flex application to display a single video component.
7.9.1.1.3 VideoDisplayComponent (Class)

This class wraps a VideoDisplay component and adds CHART application functionality.

CHART R9 Detailed Design 7-93 08/26/2011



7.9.2 Sequence Diagrams

7.9.2.1 VideoDisplayApp:init (Sequence Diagram)

This diagram shows the processing when the Video Display Flex application is initialized.
The "creation complete™ event causes Flex to call the VideoDisplayApp's init() method.
The application parameters are parsed, and these parameters are passed to the
VideoDisplayComponent. Button event listeners are added, as is an event listener for video
display state changes. The autoplay and buffer time attributes are set, the current state is set
to normal (which causes the non-fullscreen controls to be displayed) and the size combo
box is populated and selected. Then, an initial call to updateVideoSession() is made, which
issues a request to the servlet. The servlet will return a response that includes the video
source eligibility status, and when the response is received the video can begin to buffer
(see the handleUpdateSessionResponse SD). A timer is created to periodically issue the
update session request. If it is a tour, a tour timer is created to manage the video source
switching within the tour. When the timer fires, handleTourTimer() is called (see that
sequence diagram for details).

nple: "400x300")

Figure 7-56. VideoDisplayApp:init (Sequence Diagram)
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7.9.2.2 VideoDisplayComponent:displayNextEligibleVideoSourcelnTour
(Sequence Diagram)

This diagram shows the processing to display the next video source in a tour. Starting with
the current video source (or starting at the beginning of the list, if no source is already set),
it finds the next eligible video source in the tour using the stored eligibility status flags
(returned in the last session update response). If there is only one video source that is
eligible (i.e., the next eligible source is the same as the current one) it returns and does not
change the source. Otherwise, it sets the VideoDisplay's "source” member to a new URL
corresponding to the new video source, which causes the VideoDisplay Flex component to
start buffering the video. The m_playingStartedTime is cleared (set to null). Later, when
the video has been buffered and begins playing, the VideoDisplay control triggers an event
which is handled. The buttons are updated to reflect the current playing state, and if the
video is playing the m_playingStartedTime is set to the current time, so that the tour timer
can ensure that the current video source gets a proper dwell time.

: ‘ VideoDisplayComponent VideoDisplay
VideoDisplayComponent

[—displayNextVideoSourcel nT our()—3)

—
Find Index Of Current Video Source,
or -1 If No Source Is Set

Find Next Eligible Video Source 1D
Using Stored Eligibility Status Mapping

idDispl al t &
.- Dmplay source aready set ac.__ B Setting the “source" member variable causes
== __ videoDisplay.sowrce= ________ the video to start buffering for the new URL.
'm_baseURL + vidSourcel D’ =

When buffered, an event will be fired when it
actually starts playing.

set m_playingStartedTime = nulF=====v___ Setting m_playingStartedTin
that playing has not started re
yet (it will be set when the VideoDisplay event
indicates that playing has actually started)

Update Button States

[videoEvent.state == PLAYING]
m_playingStartedTime = new Date()

Figure 7-57. VideoDisplayComponent:displayNextEligibleVideoSourcelnTour (Sequence

Diagram)
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7.9.2.3 VideoDisplayComponent:handleTourTimer (Sequence Diagram)

This diagram shows the processing when the tour timer is triggered. If the video display
state is "paused” it simply returns to avoid switching the video source. Also if
m_playingStartedTime is null, the current source (if any) has not started playing yet, so
again it just returns (taking no action). Otherwise, the time since m_playingStartedTime is
calculated. If more time has elapsed than the dwell time,
displayNextEligibleVideoSourcelnTour() is called to display the next source (see that
sequence diagram for details).

i VideoDisplayComponent
Timer
handleTourTimer(e)
I&----videoDisplay.state == PAUSED]-==~
S [m_playing StartedTime == null]-===="

Calculate Time Elapsed Since
m_playing StartedTime

< ---[timeElapsed < m_dwellTimeMillis]---1

displayNextEligibleVideoSourcelnTour ()
]

See the displayNextEligibleVideoSourcelnTour SD
for details.

Figure 7-58. VideoDisplayComponent:handleTourTimer (Sequence Diagram)
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79.24 VideoDisplayComponent:handleUpdateSessionResponse
(Sequence Diagram)

This diagram shows the processing when the VideoDisplayComponent receives a response
to an "update session" request. The response can include a "session ended" flag (and reason
string), as well as a list of video source IDs and eligibility flags for those sources (it will be
a single source unless it's a tour). After parsing the XML and examining the "session
ended" flag, if the session has ended the VideoDisplay Flex component is called to stop
playing, an alert dialog is displayed, a call is made to the Javascript in the enclosing web
page. If the specified video source(s) is/are all ineligible, a No Video Available indication
is displayed. If the session is a single source, it sets the VideoDisplay.source member (if
not already set) to initialize the video (i.e., to begin buffering the video) and then returns. If
it's a tour, it determines whether the currently playing source is still eligible. If the source is
no longer eligible, a call is made to display the next eligible source (see the
displayNextEligibleVideoSourcelnTour sequence diagram for details).

VideoDisplay Externallnterface

: : VideoDisplayComponent
Serviet

handleUpdateSessionResponse( I e xvLinm ontaine.
resutEventy Tl oo-=-" H
L meooo - ses: !
Parse XML | - ses: eason 1
PA— - al ource I1Ds and their corresponding eligibility status flags
session ended]
stop()
— Calling out to Javascript allows the enclosing
[session ended] web page to take appropriate action, which may include
Display Session Ended Reason In Alert Dialog closing the window (if viewing a standalone video
%l window) or hiding the video component.
[session ended]
call(‘jsSessionEnded")
ssssss
[Specified source(s) not eligible]
Display No Video Available Indicator
0 video
[single source and source not already set]
F=vidbisplay.source = m_baseURL + videoSourcel D)
[single video source]
—
Store Video Source 1D To Eligibility Status Mapping
For Later Use
[source already set]
Determine Whether
Current Video Source Is Eligible
e o0 S
[current video source.
still eligible]
displayNextEligibleVideoSourcel nTour()
______ See the ircelnTour
-------- sequence, diagram for details.
1
'
'

Figure 7-59. VideoDisplayComponent:handleUpdateSessionResponse (Sequence Diagram)
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7.9.25 VideoDisplayComponent:playAndPause (Sequence Diagram)

This diagram shows the processing for two operations: Play (or "Live") and Pause. When
the Play/Live button is clicked, the playing started time is set to null so that the current
video source will be displayed again for the full dwell time, if it is a tour. The
VideoDisplay control's stop() method is then called, to ensure that if video was previously
paused, it will not resume from that point - it will start playing at close to the current time.
The play() method is then called, which starts the buffering process. When buffering is
complete, Flex will trigger "display state changed" event which is handled by
videoDisplayStateChanged(), at which time the playing started time will be set to start
counting time for the current video source. In the second part of the diagram: if the user
clicks the Pause button, the VideoDisplayComponent simply calls the VideoDisplay's
pause() method which pauses the video.

[

i ;ideoDis%la% oméonen[ VideoDisplay

User

—

playButtonClicked(evty

if playing a tour. The value is set when
Setm_playingStartedTime = null the videoDisplayStateChanged() handler is call

after the video has been buffered and when it
------- starts playing, as is shown in the sequence diagram:
displayNextEligibleVideoSourcelnTour.

This resets the timer to the start of
the dwell time for the current video soruce,
ed

state, the play() call will begin playing from as
play(r - close to the current time as possible.

N
......... This ensures that if the video was in a Daused1

N N
™ This causes the video to begin buffering.
After buffering is ready, it will be played.

VideoDisplay

x" !
\VideoDisplayComponent

User

’—pausesuuonu.cked(ew)—)

pause(y

Figure 7-60. VideoDisplayComponent:playAndPause (Sequence Diagram)
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8 Use Cases — G4 RTMS

The use case diagrams depict new functionality for the CHART TSS features. The use case

diagrams exist in the Tau design tool in the Release9 area. The sections below indicate the title
of the use case diagrams that apply to the TSS.

8.1 ConfigureTSS (Use Case Diagram)

This Use Case Diagram identifies the actions that can be performed to configure the TSS.
Starting in R9, two models of TSS are supported, “X3 RTMS” (previously called simply
“RTMS”) and “G4 RTMS?”, so starting in R9, users can specify and change the model type
of a detector. Additionally up to twelve zones can be configured for the newer G4 RTMS.

Change
TSS Model

Existing functionality, but
.1 newly documented in R9.
Hud Specify
,,,,,,,,,,,,,,,,,,,,,,,,, clude TSS Model Set TCPIP :
""""""""""" - Communication Settings
NEW for R9. k -
Existing functionality, but k «exlend»
newly documented in R9. /
Set Modem
«e;lend» Set TSS - «extend»- CommunlcatmnSeltlngs -
Communication Semngs “«include....

7 xtend Set Basic Serial

_ Tcextendy. «includer™ Communication Settings
“include Set Direct

e CommumcaﬂanSemngs

@ «extend»

(include» ™ Existing functionality, but AN
4 | . Set Device Location -1 newly documented in R9.
o extendy™
Set TSS

Configuration

Administrator VAL Set Bearing
" extend».
Remove TSS ) \ __«extend»

«extend»

Edit Map Display Options
T

~«extendy~ Set Zone Group Display Direction

Existing functionality, but AN CzoonnfégérrngSSS «extendg\\
newly documented in R9. Existing functionality,

newly documented in R9 and
1 MODIFIED for R9.

Set Zone Group Display Order

Figure 8-1. ConfigureTSS (Use Case Diagram)

8.1.1 Add TSS (Use Case)

A user with appropriate privileges may add a TSS to the system. Certain settings for the
TSS must be specified when the TSS is added, such as model type and communication
settings. Others are optional. When copying an existing TSS, existing values are pulled in

from the source TSS, so the "required” data is already specified; editing them becomes
optional.
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8.1.2 Change TSS Model (Use Case)

An administrator can change the model of a TSS if the TSS is offline. The user can select
X3 RTMS or G4 RTMS. When a change occurs, any data which cannot be used by the
target TSS model (such as zones 9-12 of a G4 RTMS being changed to an X3 RTMS) will
be lost.

8.1.3 Configure TSS Zone Groups (Use Case)

An administrator can configure zone groups for a TSS. Each zone group can contain one or
more zones (lanes) moving in the same direction of travel. Generally, a TSS has two zone
groups - one for all the lanes in one direction and one for all the lanes in the other direction.
(Other examples are one zone group in one direction, two zone groups in each direction,
and two zone groups in one direction only.) Starting in R9, different models of TSS can
support different numbers of zones (X3 RTMS supports 8 zones, G4 RTMS supports 12
zones).

8.1.4 Copy TSS (Use Case)

A user with appropriate privileges may add a TSS to the system by copying an existing
TSS. All data is copied from the source TSS, and any data can be edited or not at the
discretion of the operator before submitting the request to add the TSS.

8.1.5 Edit Map Display Options (Use Case)

An administrator can edit the map display properties for any TSS that has a defined location
(lat/lon). The map display options can be edited with the TSS in any mode (online, offline
or maintenance mode). The map display properties include: TSS bearing, zone group
display direction, and zone group display order.

8.1.6 Remove TSS (Use Case)

An administrator can remove an offline TSS from the CHART system.

8.1.7 Set Basic Serial Communication Settings (Use Case)

An administrator can set basic communication settings for a device communicating over a
modem or serial port. These include baud rate, data bits, stop bits, parity, and flow control.

8.1.8 Set Bearing (Use Case)

An administrator can specify the bearing for any TSS that has a defined location (lat/lon). A
bearing of 0 degrees shall mean the bearing is due east. The bearing shall grow counter-
clockwise such that a bearing of 90 indicates due north, 180 indicates due west, and 270
indicates due south. A TSS will not have a defined bearing when it is initially created. The
TSS bearing is used to orient the zone groups for the TSS on the maps.
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8.1.9 Set Device Location (Use Case)

An administrator can set the location information for a device, including: location
description, latitude/longitude, state, county, route type, route number (or name, and flag to
indicate which to use), direction (including bidirectional directions), proximity to
intersecting feature (intersection, state or county milepost, or exit number), and intersecting
feature information. The intersecting feature information will include state milepost
number or intersecting route type, route number (or name, and flag to indicate which to
use). The system will validate the geographical coordinates (if entered) against system-
wide bounds defined in the system profile to make sure that they are not unreasonable. The
location description is a required field, and it will be automatically generated by the system
but may be overridden by the user. The system will prompt for confirmation when the user
attempts to override the generated location description.

8.1.10 Set Direct CommunicationSettings (Use Case)

An administrator can set direct port serial communication settings for a device which
supports direct port communications. These include basic serial communication settings,
and a list of port managers together with a named port to be used on each port manager.

8.1.11 Set Modem CommunicationSettings (Use Case)

An administrator can set modem communication settings for a device which supports
communication via modem. These include default phone number, basic serial
communication settings, modem type (ISDN or POTS), and an ordered list of port
managers (FMSs) together with a phone number to be used by each port manager to
connect to the modem.

8.1.12 Set TCPIP Communication Settings (Use Case)

An administrator can set TCP/IP communication settings to be set for devices that support
TCP/IP communications. The TCP/IP communication settings include the IP address of the
device and the port where the device listens for connections.

8.1.13 Set TSS Communication Settings (Use Case)

An administrator can set communication settings for a TSS. These will be either TCP/IP
communications settings, modem communications settings, or direct communication
settings.

8.1.14 Set TSS Configuration (Use Case)

An administrator can set the configuration of a TSS. This can be done as part of adding a
TSS or modifying an existing TSS. Some basic TSS settings are part of this use case (such
as polling interval, device logging flag, maintaining and owning organizations, etc.), and
other settings are captured within extended (optional) use cases (some of which can be
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shared by other device configuration use cases). Indicating whether this TSS should run its
Built-inTest at the system wide TSS BIT time is part of this use case as of R9.

8.1.15 Set Zone Group Display Direction (Use Case)

An administrator can specify the display direction for each zone group. The display
direction will indicate how the zone group should be displayed on maps. A user can specify
that a zone group should either be displayed on maps or not be displayed on maps. For zone
groups that are displayed on maps, a user can specify whether they are displayed using an
arrow that points in the direction of the TSS bearing or using an arrow that points in the
opposite direction (180 degrees opposed) of the TSS bearing. When a user changes a zone
group from not displayable on maps to displayable on maps, the system shall display a
warning that the zone group name may be displayed on the Internet map. A zone group will
be set to not displayable on maps when it is initially created.

8.1.16 Set Zone Group Display Order (Use Case)

An administrator can specify the display order for each zone group relative to other zone
groups of the TSS with the same display bearing. Starting at the location of the TSS, zone
groups with a lower display order will appear first on the map and zone groups with higher
display orders will appear further away from the TSS latitude/longitude position.

8.1.17 Specify TSS Model (Use Case)

An administrator can specify the model of a TSS just being added to the system or of an
existing TSS. As of R9, the choices are X3 RTMS and G4 RTMS.
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8.2 ManageTSS (Use Case Diagram)

This Use Case Diagram describes activities involved in managing or manipulating TSSs.
Some actions can be performed by users of various types (such as operators,administrators,
and device maintenance personel), including changing the TSS communication mode,
editing TSS-related System Profile parameters, and commanding a Built-in Test (BIT) to be
runona TSS.

newly documented for R9. Now includes "smart" polling of
devices sharing the same telephone
Take TSS Offline | number or TCP/IP address and port.

Existing functionality, ﬁ MODIFIED for R9.

REIMPLEMENTED for R9.

Now includes alerts for )
- the G4 RTMS model type.
Put TSS in Maint Mode
0
Starting in R9, the TSS Java module loads

Archive
TSS Data
TSS data into the live CHART DB, instead of
writing it to flat files. The DB job will archive
from the live DB instead of from the flat files. Load
______________________________ TSS Data

0 G
Edi
dit TSS. NEW for R9. —
System Profile Y
~~~~~~~ MODIFIED for R9. New command to

Put TSS Online

NEW for R9.

Added Time to Run TSS request TSS to run Device Maintainer

Administrator 1He
Built-In Test. Built-in Test on demand

Figure 8-2. ManageTSS (Use Case Diagram)

8.2.1 Archive TSS Data (Use Case)

The system will archive each set of traffic data as it is acquired by polling internal
detectors. (Traffic data for external detectors is not archived.)

8.2.2 Create Alert (Use Case)

The system will create an alert when necessary.

8.2.3 Edit TSS System Profile (Use Case)

An adminsistrator can change the System Profile relative to TSSs. This includes TSS speed
zone ranges, the TSS speed threshold percentage and enabled flag, and the time of day that
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TSS Built-in Test (BIT) is to run on TSSs enabled to run scheduled BIT.

8.2.4 Get TSS Status (Use Case)
A user with appropriate rights can request a call back to the server to ensure the GUI is
displaying the latest TSS status (and configuration).

8.2.5 Load TSS Data (Use Case)

Upon restart, the system will load the most set of traffic data as it was acquired by polling,
for each internal detector, provided that data is not too old. (Traffic data for external
detectors is not archived.)

8.2.6 Poll TSS (Use Case)

The system automatically polls each online TSS at its configured polling rate for traffic
data. This traffic data is displayed to users on the TSS List and TSS Details pages and
pushed out RITIS and the Intranet/Internet Maps through the Data Exporter. New for R9,
the system will manage and smartly poll TSSs that are on the same phone number or same
TCP/IP address and port, so that the sharing devices are polled sequentially on the same
phone call or TCP connection.

8.2.7 Put TSS in Maint Mode (Use Case)

A user with appropriate rights can put a TSS in maintenance mode.

8.2.8 Put TSS Online (Use Case)

A user with appropriate rights can put a TSS online.

8.2.9 Run TSS BIT (Use Case)

A device maintainer can run Built-in Test (BIT) on a TSS upon demand, if the TSS is in

maintenance mode. This test returns results in a command status and updates the hardware

failure details (faults detected, if any, and time BIT last run) on the TSS Details Page.
8.2.10 Take TSS Offline (Use Case)

A user with appropriate rights can take a TSS offline.
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8.3 ViewTSS (Use Case Diagram)

This Use Case Diagram describes read-only activities involved in viewing TSSs and their

data.
Select List Columns

MODIFIED for R9

/N ———— Now includes a
View TSS List < «extendy------ @ sortableffilterable
< TSS Model Type

column.

Operator

View TSS Details L includey-- View TSS
Traffic Data

Figure 8-3. ViewTSS (Use Case Diagram)

8.3.1 Filter List (Use Case)

The system allows lists to be filtered to include only rows that have specified values in a
column. Multiple filters can be used on a single list, and the system allows all filters to be
removed to view all items in the list. Columns that have a large range of possible values
may not support filtering (for example, columns that display device messages or display
travel route or detector speeds), however, in some of these cases, custom hardcoded filters
may be available, such as "Blank™ and "Not Blank" for device messages, and various speed
ranges for speeds).

8.3.2 Select List Columns (Use Case)
The system allows the user to choose which columns are to appear in a list and which
columns are to be hidden. Certain columns such as the name of an item may not be
permitted to be hidden.

8.3.3 Sort List (Use Case)
The system allows lists to be sorted using values in a specific column of the list. Ascending
and descending sorts are supported. Not all columns support sorting.

8.3.4 View TSS Details (Use Case)

A user with appropriate rights can view the details of a TSS device. The details show
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include the name, location, owning and maintaining organizations, operations center to
receive alerts, polling interval, device logging flag, execute scheduled BIT flag, results of
last BIT including time run and faults detected, communication settings, zone group
configuration, status, and traffic data. The location includes the location description, county
or region, state, route information, intersecting feature data, and latitude/longitude. The
route information includes either a free-form route description, or the route type and route.
The intersecting feature data includes either an intersecting road, milepost, or exit. The
location also includes a link to show the device on the map. The zone group configuration
shows for each zone group a one-up number, description, direction of travel, posted speed,
display direction (toward or away from device bearing), detection zones comprising each
zone group. The communication settings shall indicate if a modem port, direct port, or
TCP/IP is used to communicate with the TSS. When a modem port is used, the system
shall display the default phone number, serial port parameters, port manager timeout and
port managers (with phone numbers from each port manager). When a direct port is used,
the system will display the serial port parameters, port manager timeout and port managers
(with port name to be used from each port manager). When TCP/IP is used, the system
shall display the IP address and port used by the SHAZAM. Device phone numbers, access
codes, port manager timeouts, port type, IP addresses and TCP ports are considered
sensitive information and will only be shown if the user has the right to view sensitive
information for the TSS (based on its owning organization). The serial port parameters
include the baud rate, data bits, stop bits, parity, and flow control. TSS Details also includes
the traffic data as described in the View TSS Traffic Data Use Case.

8.3.5 View TSS List (Use Case)

The system will allow a user with appropriate rights to view the list of TSSs defined in the
system. Data shown for each TSS will include the description (name) and location, average
speeds (per zone), status, last update time, route, direction, milepost (State numbering),
county, port managers, network connection site, owning organization, maintaining
organization, and model type. To save screen space, the visible columns will be selectable.
Several columns will be hidden by default to save space. The user will be able to sort the
list by any of the columns listed above. The user will be able to filter the list by any of the
columns listed above except name, location, last update time, and milepost.

8.3.6 View TSS Traffic Data (Use Case)

A user with appropriate rights can view the more recently retrieved speed volume, and
occupancy of each configured zone group. If the user does not have rights to view speed,
but does have rights to view speed ranges, a speed range (e.g., 0-30, 30-50, or 50+) will be
displayed, but no volume or occupancy percentage. If the user does not have rights to view
speed or speed ranges, no data will be shown.
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9 Detailed Desigh — G4 RTMS

9.1 Human-Machine Interface

The human-machine interface for TSS devices is changed in R9 to allow specifying and viewing
model types of detectors. The new model type is the “G4 RTMS”. The old model type, known
till now as simply “RTMS”, will now be known as the “X3 RTMS”. Both models will support
an ability to command them to run Built-in Test (BIT), and to display results, including (new for
R9) the time BIT was last excuted, in addition to the brief description of faults found which has
been provided all along in CHART The G4 RTMS can support up to 12 zones (lanes) of traffic
detection, which CHART will also support, in terms of configuring zone groups and displaying
detected traffic data (speed, volume, and occupancy). No additional traffic data beyond speed,
volume, and occupancy will be provided in R9. The same facilities regarding protection of data
(actual speed vs. speed ranges vs. no data) will be provided for the G4 RTMS as has been done
previously for the X3 RTMS and (particularly) external RTMSs. See the sections below for
details on portions of the TSS human-machine interface that are new or changed for R9.
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9.1.1 AddTSS

After clicking the Add TSS link, the Add TSS form is displayed as shown. Each section of this
form is discussed in the sections below.

Add RTMS
General TSS Information
Model IW H
Name W
Owning Organization ISHA EI
Maintaining Organization W
Op Center to Receive Alerts lNone—Ll
Polling Interval (HH:Mm:ss) o .5 . [0
Enable Device Logging v

Enable Scheduled Built-in Test V¥ F

Location (Edit

Location Description MD

County

Region

State MARYLAND
(Roadway location not specified.)
Lat/Long Not defined

Zone Groups

Grp Num Description Detection Zones Direction Poss;:d Actions ’
Edit |
1 Eastbound local 1,23 East 55 Remove ’
2 Eastbound express 4,5,6 East 65 Edit
e Remove
3 Westbound express 7.8,9 West 65 Edit
i Remove
C1 O2: 03 Oa4a Os Oe O7 [Os
4 Westbound local - Select- vl Add
(/Fe Mo F11 Mi12 ~ Select -
| | None
North
Device Comm Settings East
South
Drop Address (0-255) 1 FHBEIE0D
o |OuterLoo| E—
[Done BRI T Caliranet [%a - [®100% -

Figure 9-1 Add TSS Form

The Add TSS form is changed in R9 to include a model select list. The available selections are
X3 RTMS and G4 RTMS. The X3 RTMS (then known as just “RTMS”) was the only TSS
model supported by CHART prior to R9 and thus model selection was not needed. New for R9
is support for the G4 RTMS. When the G4 RTMS model is selected the Zone Groups can be
configured to contain up to 12 zones. (Therefore, potentially up to 12 zone groups are supported,
in the extreme case that each zone group would have only one zone, although in reality that is
not a likely configuration.) In addition, both models support a new checkbox called “Enable
Scheduled Built-in Test”.
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9.1.2 Configure TSS

9.1.2.1 Configure Zone Groups

Configuring zone groups for the new G4 RTMS s identical to configuring zone groups for the
existing X3 RTMS, except that up to 12 zones can be used. Editing zone groups in progress is
shown below. In this figure, three zone groups using zones 1 through 8 have already been
configured, and a fourth zone group comprising zones 9 and 10 are currently being configured.
(Note that potentially up to 12 zone groups are supported, in the extreme case that each zone
group would have only one zone, although in fact that is not a realistic configuration.)

Main Window Help

Zone Groups for TSS: S502008

Number  Description Detection Zones Direction Posted Spd  Actions

1 US 50 EB Local 1;:2 East 55 Edit Remove
2 US 50 EB Express |3,4,5 East 55 Edit Remave
3 US 50 WB Express |6, 7, 8 West 55 Edit Remove

New Zone Group Settings

Group Numberl47 z
Description IUS 50 WB Local

Zones COi1 O2 O3 04 Os5 O O7 O8 M9 Mio D11 [Di2
Direction m

Posted Speed ISS—

| Add Zone Group I Closel

Figure 9-2 Edit TSS Zone Groups Form

9.1.2.2 Specify Whether to Run Scheduled BIT

A detector can be configured to run BIT automatically at the system-wide scheduled TSS BIT
time (as configured in the system profile) or not. Check the checkbox marked “Enable
Scheduled Built-in Test” to enable scheduled BIT to run each night.
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/2 CHART - Windows Intemet Explorer

Main Window Help

Basic Settings For TSS: S315016

Model G4 RTMS

Name |s315016

Owning Organization ISHA ZI
Maintaining Organization ISHA _:]
Op Center to Receive Alerts lNone :J
Polling Interval (HH:MM:SS) IO : I5 : |O
Enable Device Logging v

Enable Scheduled Built-in Test v H

Submitl Cancel |
mﬂ
Figure 9-3 Edit TSS Basic Configuration Form
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9.1.2.3 Change TSS Model Type

If a TSS is offline, the model type can be changed. A link labeled “change” appears when the
device is offline, as shown.

Configuration
Sensor Type: G4 RTMS (change) e

Basic Settings:

Name: §502007
Network Connection Site: localhost
Owning Org: SHA
Maintaining Org: SHA

Op Center to Receive Alerts: Nr: ..
Polling int-:v 3 5 R

Figure 9-4 TSS Change Model Type Request

Clicking the “change” link brings up a model selection popup dialog allowing the user to change
the model type of the TSS, as shown. The two choices are X3 RTMS and G4 RTMS. The
current model type of the detector will be pre-selected. If the device is being changed from G4
to X3, and the G4 has zones numbered above 8, the zones above zone 8 will be removed, along
with any zone groups left empty by this process. The model selection popup dialog indicates
this, and a confirmation popup will be displayed to warn of this if this is going to happen.

/2 CHART - Windows Intemet Explorer g =0l x|

Main Window Help

Change Model Type For TSS: $502007

G4RTMS 7|
DGRIMS ]
EGcirvS 8

CHART R7.02 5/24/2011 © 2002-2011 MDSHA. All rights reserved.

Figure 9-5 Change TSS Model Type Popup
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/= CHART - Windows Intemet Explorer

Main Window Help

Change Model Type For TSS: S315002

WARNING: Changing the TSS model from G4 to X3 will result in the
loss of zones 9-12 from its configuration.

[GarTME =]
Submit | Cancel |

CHART R7.02 7/21/2011 © 2002-2011 MDSHA. All rights reserved.

=
Figure 9-6 Change TSS Model Type Popup with Warning Text

x

\i\"/ Changing the TS5 model will result in the loss of zones 9-12. Are you sure you want to do this?

Figure 9-7 Change TSS Model Type Warning Dialog
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9.1.3 View TSS

The TSS details page for the two model types will look identical to each other, and very similar
to the existing TSS details page. If the TSS is a G4 RTMS, up to 12 lanes of data will be
displayed, as shown. This illustrates 12 lanes of data, 6 lanes in each direction, for a ficticious
12-lane highway.
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Status
Mode:

Last BIT Result:
Last BIT Failure:

Last Poll Time:

Detector: S315016

1-495 EB (I/L) @ Persimmon Tree

Online

Last Reported Status: m oK

OK, as of 02/28/11 10:33
02/19/11 03:05
18:50

~

Actions

Take Offline / Put in Maint Mode

Get Status

ﬁ Run Built-in Test

Copy RTMS

Basic Settings:
Name:

Owning Org:
Maintaining Org:

Polling interval:
Device Logging:

Model: X3 RTMS (take offline to change)

5§315016

Network Connection Site:  localhost

SHA
SHA

Op Center to Receive Alerts: None

00:05:00
ON

Run Scheduled Built-in Test: OFF

Figure 9-8 TSS Details Page (top part)

Traffic Parameters —
Zone Group Speed (MPH) | Volume  Occupancy (%)

Monitor East Bound Traffic | 46.7

L sone 1 42.2 72 1.1

L oone s 50.0 97 73.2

L oone s 59.7 80 6.6

L one s 29.1 39 16.1

L oone s 36.7 30 11.3

L oones 62.9 76 55.1

Monitor West Bound Traffic | 21.5 424 46.7

L sone 7 16.6 39 40.0

L oones 12.4 72 71.2

L soneo 29.3 98 97.8

L 2one 10 28.5 99 2.1

L oone 11 18.2 63 25.0

L oone 12 24.3 53 44.5
Configuration
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In addition to up to 12 zones of data for a G4 RTMS, both detector types will also indicate the
last time BIT has run, and the last tiome BIT failed.

Below the TSS Traffic Parameters, in the Configuration section, the GUI will provide a link to
change the TSS model type if the device is offline, otherwise will indicate the device must be
taken offline to change the model type. The GUI will indicate whether BIT is scheduled to run
for this TSS or not. Also, the zone group configuration may indicate up to 12 zones in the zone
groups if the TSS is a G4 RTMS.

Configuration
Model: G4 RTMS (take offline to change) €—

Basic Settings:

Name: 5315016
Network Connection Site:  localhost
Owning Org: SHA
Maintaining Org: SHA

Op Center to Receive Alerts: None
Polling interval: 00:05:00

Device Logging: ON
Run Scheduled Built-in Test: ON
Location: (Edit) (Show on Map)

Location Description US 50 @ I-97

County Anne Arundel County

Region

State Maryland

Route Type US Route

Route Us 50

Direction None

Point Along Roadway

Lat/Long 38.983888° N, 76.588853° W

( Operator - dbell )

Zone Groups: (Edit Map Display Options)

Bearing: 0°

Primary Direction Zone Groups

s Detection 2 - Posted Display
Number Description S Direction Sod Dhactian
Monitor East Bound ’ 2 . :
1 Traffic Y2y 37456 East 55 Toward Bearing

>
Opposite Direction Zone Groups R

Shns Detection 2 Posted Display
Number Description S e Direction spd Bhactioa
Monitor West Bound 7,8,9,6 10, 11, i ” : ;
2 Traffic 12 West 55 Opposite Bearing

Comm Settings:

Drop Address: 7

Port Type: TCP/IP
IP Address: 0.0.0.0
IP Port:

Figure 9-9 TSS Details Page (bottom part)
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9.1.4 Manage TSS

There is one new action which can be performed on TSSs. There will be a new link to run Built-
in Test (BIT) on a TSS (X3 or G4). This will be available in maintenance mode only, and is
expected to be available to hardware maintenance personnel (e.g., Radio Shop, administrators)
only. The link is displayed in the actions column as shown below.

Detector: S403004

I-695 N @ I-95

Status _ Actions
Mode: Maintenance Put Online / Take Offline
Last Reported Status: N oK Get Status
Hardware Failure Details: OK ﬂ Bun Built In Test

Last Status Time: 17:53 Copv RTMS

Traffic Parameters
Zone Group | Speed (MPH)  Volume Occupancy (%)

Inner Loop 42.5

Ly 7ane 59.9 7 31.4

Figure 9-10 TSS Details Page — Run Built-in Test

A popup will be displayed reminding the user that running BIT stops the collection of data for
20 seconds, as shown below. If the user confirms, BIT will be run, and results will be displayed
in the Command Status window.

x|

» 4 Mote: Running Builtin Test on this TS5 will cause the TS5 to stop detecting vehicles for 20 seconds.
-l Are you sure you want to un BIT on this TSS57

Cancel |

Figure 9-11 TSS Built-in Test - Confirmation

The time BIT was last run will be updated and any detected hardware faults will be listed in the
Hardware Failure Details section. If the BIT comes back with any faults, the TSS operational
status will be set to Hardware Failure, and if BIT comes back clean, the status will be set to OK.
(If there is no response, status will be set to Comm Failure.)
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9.2 System Interfaces

9.2.1 Class Diagrams

9.2.1.1 TSSManagement (Class Diagram)

This class diagram contains the interfaces, structs, and typedefs that are to be defined in
IDL and provide the external interface to the TSSManagement package of the CHART Il
system.

CHART R9 Detailed Design 9-11 08/26/2011



typedef» 1t «ypedefy
PortLocationData PortManagerCommsData (No actual MODIFIED for R9.
change needed «nterface» I
1 for RO, butin R9 DisplayTypeValues e 1 getlist() retums
there can be u dnterface» aTSSinfof].
«nterfacer 1 *|  cypede ol olcfthes iy const short DISPLAY NONE TransportationSensorSystemFactory createRTMS(
DirectionValues Direction TSSConfiguration, const short DISPLAY_TOWARD_BEARING returns a TSSinfo.
jsteadicllSAal const short DISPLAY_AWAY_FROM_BEARING
N N max of 8)
getList():TSSinfol]
ypedef» 1 token, byte[]id):void returns TSS objects in
1 TSSConfiguration * | list using
ypedef» 1 1 1
TSSModellD m_modellD ZoneGroup «ypedef
bytel] m_id TSSListEntry
String m_name int m_zoneGroupNum «enumeration»
ObjectLocation m_location string m description TSSModel D TransportationSensorSystem m_tssRef
dentifier m_ownerorg Direction m_direction bytel] m_tssiD -
intm_dropAddress. 1 *| inflm zoneNumbers TSS_RTMS_ X3= 1 =
short m_bearing {@— intm_defautSpeed TSS EXTERNAL
upl] m_zoneGroups DisplayType m_displayType TSS_RTMS_G4
intm_polintervaiSecs short m_displayOrder -
CommPortConfig m_commPortCig
PortLocationData m portLocDatal] §
IPPoriLocationData m_ipporiLocDatal] | | N
boolean m_debugComms 1 «interfacen
boolean m_enableScheduledBIT * NEW for R9. RTMSFactory
- i A
1 createRTMS(byte]] token, TSSConfiguration):TSShfo
MODIFIED for R9. «ypedefy dnterface» .
ExternalTSSConfiguration dnterface»
Added m_modellD, External TSSFactory
m_e baseTSSConfig : TSSConfigurati
extiD : Common.External0 D

getStatus(): TSSStatus
getConfiguration(token:byte(]): TSSConfiguration createExternalTSS (bytel] token, ExternalTSSConfiguration)
et config TSSC ExternalTSS

remove(token:byte[))-void

1| setLocation(token:Access Token, location:ObjectLocation):void 1 1
oS Displ config:T cnterface
changeModelTypef(token:bytel], TSSModeliD): void NEW forRo. N
N ObjectddedEventinfo TunBT(token:byte, CommandStatus cmdStat(): void acauies [ Portanager for
TransportationSensorSystem m_tss 1 using i
TSSConfiguration m_config /
TSSStatus m_status «enumeration» MODIFIED for R9.
TSSEventType 1
pushes cinterface» ‘Added changeModelType()
updates ObjectAdded «interfacen communicates to | DataPort Added runBIT()
1 | within ObjectRemoved RTMS field device with
© 1|
«typedefy {®—| ConfigChanged «structy
1 [discriminator] TSSEvent ModeChanged dnterface» TSSinfo
I OpsStatusChanged getHardwareStatus() ExternalTSS
ModelChanged
7 id: identifier
name: string
1| dermialon discrminator TSSEventType N TSSModellD: modelld
ConfigChanged| configinfo() TSSConfiguration Note: no API updateStatus(bytel] token, TSSStatus status) TSS: theTSS
or ModeiChanged|  SIaSINfo):-TSSStatus change for R9. updateZoneGroups (byte[] token, ZoneGroupTr ) data)
d OpStatusCl MODIFIED for R9. G4 has more types
| modeChangelnfo():ModeChangedEventinfo Added NodelChanged. of traffic params,
none being
id():byte] implemented for RO.
. ZoneGroupTrafficParms (No actual
MODIFEED for RS B 1= s I o I e change needed
Added ModelChanged o Currenttatus| int m_zoneGroupNum “w._ | forR9butinR9
1 1 1 1, TrafficParameters m_trafficParms | there can be up
1 1 (] m_zoneTrafficParms toatotal of 12
def zones distributed
e over upto
! TSSStatus Zone groups for
Ga.
astructy Identifier byte[] m_id; 1 (For X3, still 8)
RTMSHardwareStatus ZoneGroupTrafficParms] m_zoneGrpTrafficParms :
intm_avgSpeed 1
Identifier m_id; SpeedRange m_speedRange
shortm_hardwareStatus; aypen Communicationiode m_mode; astructs astructy
TimeStamp m_hardwareStatus Timestamp; EVENT_CHANNEL_TSS_STATUS OperationalStatus m_opStatus; TrafficParameters ZoneTrafficParms
TimeStamp m_t p; = e fong m_taffcParameterTimestamp;
1 long m_lastBITTimestamp; 1 1
sting Iong m_hrchwareFaiureT mestamp: intm_speedData; ntm zoneNum - icpams
ypedef» short m_hardwareStatus int m_percentOccupancy —
dec) SpeedRange m_speedRange;
«ype» bytel] m_id it ) )
EVENT_CHANNEL_TSS_DATA c m_mode T
string o ‘
1 1
astruct

«ypedef
OpstatusChangedEventinfo SpeedRange

bytell m_id MODIFIED for R9 int m_beginSpeed;
OperationalStatus m_opStatus Added m_lastBITTimestamp, int m_endSpeed;
m_hardwareFailureTimestamp.

Figure 9-2. TSSManagement (Class Diagram)

9.2.1.1.1 CommEnabled (Class)

The CommEnabled interface is implemented by objects that can be taken offline, put
online, or put in maintenance mode through a standard interface. These states typically
apply only to field devices. When a device is taken offline, it is no longer available for use
through the system and automated polling (if any) is halted. When put online, a device is
again available for use by TrafficEvents within the system and automated polling is enabled
(if applicable). When put in maintenance mode a device is offline (i.e., cannot be used by
TrafficEvents), and maintenance commands appropriate for the particular type of device are
allowed to help in troubleshooting.

9.2.1.1.2 CommunicationMode (Class)

The CommunicationMode class enumerates the modes of operation for a device: ONLINE,
OFFLINE, and MAINT_MODE. ONLINE is used to indicate the device is available to the
operational system. OFFLINE is used to indicate the device is not available to the online
system and communications to the device have been disabled. MAINT_MODE is used to
indicate that the device is available only for maintenance / repair activities and testing.
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9.2.1.1.3 DataPort (Class)

A DataPort is a port that allows binary data to be sent and received. Ports of this type
support a receive method that allows a chunk of all available data to be received. This
method prevents callers from having to issue many receive calls to parse a device response.
Instead, this receive call returns all available data received within the timeout parameters.
The caller can then parse the data within a local buffer. Using this mechanism, device
command and response should require only one call to send and one call to receive.

9.2.1.1.4 Direction (Class)

This type defines a short value that is used to indicate a direction of travel as defined in
DirectionValues.

9.2.1.1.5 DirectionValues (Class)

This interface contains constants for directions as defined in the TMDD.
9.2.1.1.6 DisplayType (Class)

This type defines a short value that is used to indicate the display type of a zone group as
defined in DisplayTypeValues. The display type indicates whether a zone group arrow will
appear on the maps and if so the direction the zone group arrow will be displayed in
relation to the TSS bearing (e.g. toward the bearing or away from the bearing).

9.2.1.1.7 DisplayTypeValues (Class)

This interface contains constants for display types used by zone groups. The constant
include: DISPLAY_NONE (do not display on maps), DISPLAY_TOWARD_BEARING
(display toward the TSS bearing), and DISPLAY_AWAY_FROM_BEARING (display 180
degrees away from TSS bearing).

9.2.1.1.8 EVENT_CHANNEL_TSS_DATA (Class)

This is a static string that contains the name of the event channel used to push events that
contain Transportation Sensor System traffic parameter data. The following
TSSEventTypes are pushed on EVENT_CHANNEL_TSS_DATA channels:

CurrentStatus
9.2.1.1.9 EVENT_CHANNEL_TSS_STATUS (Class)

This is a static string that contains the name of the event channel used to push events
relating to the change in a Transportation Sensor System status and/or configuration. The
following TSSEventTypes are pushed on EVENT_CHANNEL_TSS_STATUS channels:

ObjectAdded
ObjectRemoved
ConfigChanged
ModeChanged
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ModelChanged

OpStatusChanged

9.2.1.1.10 ExternalTSS (Class)
This interface represents an External Systems TSS in the Chart System. |.E. a proxy for a
physical TSS outside of Chart.

9.2.1.1.11 ExternalTSSConfiguration (Class)

This class holds configuration data for an External TSS. It extends the TSSConfiguration
data by including a reference to the base TSSConfig.

baseTSSConfig - Refernce to the base TSSConfig.

extID - This objects holds the External System Name / Ext Agency / Ext id for this
Extenral TSS. This uniquely identifies it in Chart.

9.2.1.1.12 ExternalTSSFactory (Class)

This interface extends the TransportationSensorSystemFactory interface to allow support of
External TSS objects in Chart.

9.2.1.1.13 Geolocatable (Class)

This interface is implemented by objects that can provide location information to their
users.

9.2.1.1.14 Identifier (Class)

Wrapper class for a CHART2 identifier byte sequence. This class will be used to add
identifiable objects to hash tables and perform subsequent lookup operations.

9.2.1.1.15 ModeChangedEventinfo (Class)
This struct contains information pushed with a ModeChanged event.
m_id - The ID of the TSS whose communication mode has changed.

m_mode - The new communication mode for the TSS.
9.2.1.1.16 ObjectAddedEventinfo (Class)

This structure contains information passed in the ObjectAdded event pushed on a TSS
status event channel. It contains the object reference that has been added along with its
configuration values and current status values.

9.2.1.1.17 OperationalStatus (Class)

The OperationalStatus class enumerates the types of operational status a device can have:
OK (normal mode), COMM_FAILURE (no communications to the device), or
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HARDWARE_FAILURE (device is reachable but is reporting a hardware failure).
9.2.1.1.18 OpStatusChangedEventinfo (Class)

This struct contains data passed with an OpStatusChanged event.
m_id - The ID of the TSS whose operational status has changed.

m_opStatus - The new operational status for the device.
9.2.1.1.19 PortLocationData (Class)

This class contains configuration data that specifies the communication server(s) to use to
communicate with a device.

m_commsData - One or more objects identifying the communications server (PortManager)
to use to communicate with the device, in order of preference.

m_portType - The type of port to use to communicate with the device (ISDN modem,
POTS modem, direct, etc.)

m_portWaitTimeSecs - The maximum number of seconds to wait when attempting to
acquire a port from a port manager.

9.2.1.1.20 PortManager (Class)

A PortManager is an object that manages shared access to communications port resources.
The getPort method is used to request the use of a port from the PortManager. Requests for
ports specify the type of port needed, the priority of the request, and the maximum time the
requester is willing to wait if a port is not immediately available. When the port manager
returns a port, the requester has exclusive use of the port until the requester releases the port
back to the PortManager or the PortManager reclaims the port due to inactivity.

9.2.1.1.21 PortManagerCommsData (Class)

This class contains values that identify a port manager and the phone number to dial to
access a device from the given port manager. This class exists to allow for the phone
number used to access a device to differ based on the port manager to take into account the
physical location of the port manager within the telephone network. For example, when
dialing a device from one location the call may be long distance but when dialing from
another location the call may be local.

9.2.1.1.22 RTMS (Class)

The Remote Traffic Microwave Sensor (RTMS) is a detector manufactured by EIS, Inc.
capable of providing lane level volume, speed, and occupancy data for up to 8 or 12 lanes
of a roadway at a single location, depending on RTMS model. This interface serves to
identify TransportationSensorSystem objects as being of the type RTMS. It also provides a
place holder for future operations that may not apply to TSS objects in general and are
instead RTMS specific.
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9.2.1.1.23 RTMSFactory (Class)

Objects which implement RTMSFactory are capable of adding an RTMS to the system.
9.2.1.1.24 SpeedRange (Class)

This struct is used to specify a speed range. The speed range is defined in MPH and has an
upper and lower limit inclusive. Note: m_endSpeed of zero means range is >
m_beginSpeed. MPH is implied.

9.2.1.1.25 TrafficParameters (Class)

This struct contains traffic parameters that are sensed and reported by a Traffic Sensor
System such as the RTMS.

m_speedData - The arithmetic mean of the speeds collected over a sample period in miles
per hour in tenths. (thus 550 == 55.0 MPH) Valid values are 0 to 2550. A value of 65535
is used to indicate a missing or invalid value (such as when the volume for the sample
period is zero).

m_volumeData - The count of vehicles for the sample period. Valid values 0 to 65535. A
value of 65535 represents a missing value.

m_percentOccupancy - The percentage of occupancy of the roadway in tenths of a percent.
(thus 1000 = 100.0 percent). Valid values are 0 to 1000. A value of 65535 represents a
missing or invalid value.

9.2.1.1.26 TransportationSensorSystem (Class)

A Transportation Sensor System (TSS) is a generic term used to describe a class of
technology used for detection within the transportation industry. Examples of TSS devices
range from the advanced devices, such as RTMS, to basic devices, such as single loop
detectors.

This software interface is implemented by objects that provide access to the traffic
parameters sensed by a Transportation Sensor System. Transportation Sensor Systems are
capable of providing detection for one or more detection zones. A single loop detector
would have one detection zone, while an RTMS could have up to 12 detection zones.

9.2.1.1.27 TransportationSensorSystemFactory (Class)

This interface is implemented by objects that are used to create and serve
TransportationSensorSystem (TSS) Objects. All factories of TSS objects can return the list
of TSS objects which they have created and serve. Derived interfaces are used to provide
factories to create specific make, models, and types of TransportationSensorSystem objects.

9.2.1.1.28 TSSConfiguration (Class)
This class holds configuration data for a transportation sensor system (TSS) as follows:

m_id - The unique identifier for this TSS. This field is ignored when the object is passed to
the TSS to change its configuration.
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m_name - The name used to identify the TSS.
m_location - A descriptive location of the TSS.
m_dropAddress - The drop address for the device.

m_bearing - The bearing in degrees for displaying the TSS on the map. Valid values are
from -1 to 359 (-1 = bearing not defined, 0 = East, 90 = North, 180 = West, and 270 =
South). The default value is -1.

m_zoneGroups - Logical groupings of detection zones, used to provide a single set of
traffic parameters for one or more detection zones.

m_pollintervalSecs - The interval on which the TSS should be polled for its current traffic
parameters (in seconds).

m_enableScheduledBIT - Flag that determines if the device scheduled built-in test is
enabled to run (Boolean).

m_commPortCfg - Communication configuration values.

m_portLocData - Configuration information that determines which port manager(s) should
be used to establish a connection with the SensorSystem.

m_debugComms - Flag used to enable/disable the logging of communications data for this
TSS. When enabled, command and response packets exchanged with the device are logged
to a debugging log file.

9.2.1.1.29 TSSEvent (Class)

This class is a CORBA union that contains varying data depending on the current value of
the discriminator.

If the discriminator is ConfigChanged, this union contains a TSSConfiguration object.
If the discriminator is ObjectAdded, this union contains an ObjectAddedEventinfo object.

If the discriminator is ObjectRemoved, this union contains a byte[] containing the unique
identifier for the Traffic Sensor System that was removed.

If the discriminator is CurrentStatus the union contains an array of one or more TSSStatus
objects.

If the discriminator is ModeChanged, the union contains a ModeChangedEventinfo.
If the discriminator is ModelChanged, the union containts a TSSConfiguration object.

If the discriminator is OpStatusChanged, the union contains an OpStatusChangedEventinfo
object.
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9.2.1.1.30 TSSEventType (Class)

This enumeration defines the types of events that may be pushed on an event channel by a
Transportation Sensor Status object. The values in this enumeration are used as the
discriminator in the TSSEvent union.

ObjectAdded - a TransportationSensorSystem has been added to the system.
ObjectRemoved - a TransportationSensorSystem has been removed from the system.

CurrentStatus - The event contains the current status of one or more Transportation Sensor
System objects.

ConfigChanged - One or more configuration values for the Transportation Sensor System
have been changed.

ModeChanged - The communications mode of the TransportationSensorSystem has
changed.

ModelChanged — The model type for the Transportation Sensor System has changed.

OpStatusChanged - The operational status of the TransportationSensorSystem has changed.

9.2.1.1.31 TSSiInfo (Class)

This struct contains information about a single TSS.
9.2.1.1.32 TSSListEntry (Class)

This struct is used to pass a TransporationSensorSystem object together with its ID. This
struct is provided for convenience because when discovering an object, it is usually
required to make a call to the object's getID() method.

9.2.1.1.33 TSSModellD (Class)

This enumeration enumerates the supported TSS hardware models.
9.2.1.1.34 TSSStatus (Class)

This class holds current status information for a TSS as follows:
m_id - The ID of the TSS for which this status applies.

m_zoneGrpTrafficParms - The traffic parameters for each ZoneGroup of the Transporation
Sensor System as specified in the Sensor system's TSSConfiguration object.

m_mode - The communication mode of the TSS.
m_opStatus - The operational status for the TSS.

M_lastBITTimestamp - A timestamp that records when the last device BIT was executed.

CHART R9 Detailed Design 9-18 08/26/2011



m_trafficParameterTimestamp - A timestamp that records when the traffic parameter data
was collected from the device.

m_avgSpeed - average speed at the detector level.

m_speedRange - speed range at the detector level (avg speed).
9.2.1.1.35 Uniquelyldentifiable (Class)

This interface will be implemented by all classes which are to be identifiable within the
system. The identifier must be generated by the IdentifierGenerator to ensure uniqueness.

9.2.1.1.36 ZoneGroup (Class)

This class is used to group one or more detection zones of a Transportation Sensor System
into a logical grouping. Traffic parameters for all detection zones included in the group are
averaged to provide a single set of traffic parameters for the group.

9.2.1.1.37 ZoneGroupTrafficParms (Class)
This struct contains traffic parameters for a ZoneGroup.

m_zoneGroupNumber - The number of the zone group for which the traffic parameters
apply.

m_trafficParms - The traffic parameter values for the zone group.

m_zoneTrafficParms - zone parms for each zone in the group.
9.2.1.1.38 ZoneTrafficParms (Class)

This struct contains traffic parameters for a Zone.
m_zoneNumber - The number of the zone for which the traffic parameters apply.

m_trafficParms - The traffic parameter values for the zone.
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9.3 TSSManagementPkg

9.3.1 Class Diagrams

9.3.1.1 TSSManagementModulePkg (Class Diagram)

This package manages all server activities related to Traffic Sensor Systems. Currently
only Remote Traffic Microwave Sensor (RTMS) type devices are supported however it is
designed to handle other TSS devices types. Devices are periodically polled (responding to
a device-created hardware status event is not supported) and results are reported on
CORBA event channels.
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Figure 9-3. TSSManagementModulePkg (Class Diagram)

9.3.1.1.1 AlertFactoryWrapper (Class)

This singleton class provides a wrapper for the Alert Factory that provides automatic
location of an Alert Factory and automatic re-discovery should the Alert Factory reference
return an error. This class also allows for built-in fault tolerance by automatically failing
over to a "working" Alert Factory without the user of this class being aware that this being
done. In addition, this class defers the discovery of the Alert Factory until its first use, thus
eliminating a start-up dependency for modules that use the Alert Factory.
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This class delegates all of its method calls to the system AlertFactory using its currently
known good reference to an AlertFactory. If the current reference returns a CORBA failure
in the delegated call, this class automatically switches to another reference. When there are
no good references (as is true the first time the object is used), this class issues a trader
query to (re)discover the published Alert Factory objects in the system. During a method
call, the trader will be queried at most one time and under normal circumstances, not at all.

9.3.1.1.2 CommFailureDB (Class)

This class is a utility used to log an entry in the Comm Failure log table in the database.
This table is used to log details about any comm failure that occurs in the system.

9.3.1.1.3 G4RTMSProtocolHdIr (Class)

This Class encapsulates the communication protocol of the G4 RTMS device. All methods
that interact with the G4 RTMS use the protocol specific to the G4 RTMS to send
commands and receive result messages. Any calculations and analysis of RTMS data is
done using masks, command size and other G4 specific information.

9.3.1.1.4 java.util.Timer (Class)

This class provides asynchronous execution of tasks that are scheduled for one-time or
recurring execution.

9.3.1.1.5 java.util.TimerTask (Class)

This class is an abstract base class which can be scheduled with a timer to be executed one
or more times.

9.3.1.1.6 LogFile (Class)

This class creates a flat file for writing system trace log messages and purges them at user
specified interval. The log files created by this class are used for system debugging and
maintenance only and are not to be confused with the system operations log which is
modeled by the OperationsLog class.

9.3.1.1.7 PolledTSSImpl (Class)

This object implements the Transportation Sensor System interface as defined in IDL. This
implementation provides the base functionality required for Transporation Sensor Systems
that are polled periodically to retrieve traffic parameters. The only requirement for derived
classes is to provide an implmentation of the abstract poll method, which communicates
over a previously connected Port to obtain the traffic parameters from a TSS.

This implementation periodically polls the field device using the derived class
implementation of the poll method. This implementation provides services such as raw
data logging, averaging/summation of data into configured zone groups, asynchronous
notification of configuration changes, and persistence/depersistence.

A DeviceFailure alert is created each time the device transitions into
HARDWARE_FAILURE. Devices that cycle in and out of HARDWARE_FAILURE will
send multiple DeviceFailure alerts so it is up to the AlertModule to prevent duplicate open
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DeviceFailure alerts for the same device.
9.3.1.1.8 PortLocator (Class)

The PortLocator is a utility class that helps one to connect to the port used by the device.
The actual implementation of the operations is done by the derived classes depending on
what protocol is used for communication.

9.3.1.1.9 PushEventSupplier (Class)

This class provides a utility for application modules that push events on an event channel.
The user of this class can pass a reference to the event channel factory to this object. The
constructor will create a channel in the factory. The push method is used to push data on
the event channel. The push method is able to detect if the event channel or its associated
objects have crashed. When this occurs, a flag is set, causing the push method to attempt to
reconnect the next time push is called. To avoid a supplier with a heavy supply load from
causing reconnect attempts to occur too frequently, a maximum reconnect interval is used.
This interval specifies the quickest reconnect interval that can be used. The push method
uses this interval and the current time to determine if a reconnect should be attempted, thus
reconnects can be throttled independently of a supplier's push rate.

9.3.1.1.10 RTMS (Class)

The Remote Traffic Microwave Sensor (RTMS) is a detector manufactured by EIS, Inc.
capable of providing lane level volume, speed, and occupancy data for up to 8 lanes of a
roadway at a single location. This interface serves to identify TransportationSensorSystem
objects as being of the type RTMS. It also provides a place holder for future operations that
may not apply to TSS objects in general and are instead RTMS specific.

9.3.1.1.11 RTMSDeviceStatus (Class)

This class is used to pass raw data retrieved from the RTMS to the caller of the
RTMSProtocolHdIr getStatus() method.

m_trafficParameters - the traffic parameters sensed by the device, such as volume, speed,
and occupancy.

m_healthStatus - The health status byte reported from the RTMS. A value other than 10,
20, 30, 40, 50, 60, or 70 indicates a hardware problem. (This is populated only to the X3
RTMS. The G4 RTMS does not populate its health status byte.)

m_msgNum - The message number reported by the RTMS. This number is incremented
sequentially when the RTMS dumps averaged data to a retrieval area at the end of a
message period. It can be used to determine if the device is being polled too frequently or
infrequently.

9.3.1.1.12 RTMSFactory (Class)

Objects which implement RTMSFactory are capable of adding an RTMS to the system.
9.3.1.1.13 RTMSFactorylmpl (Class)

This class implements the RTMSFactory interface as defined in the IDL. It holds all

CHART R9 Detailed Design 9-23 08/26/2011



RTMSImpl objects that have been created within an instance of the
RTMSManagementModule and allows for the addition and removal of RTMS objects. It
also allows one to query all RTMS objects currently served from the factory.

This factory contains a timer that periodically fires, causing the RTMSFactorylmpl to
collect the current status of each RTMSImpl and push the collective status in a single
CORBA event.

9.3.1.1.14 RTMSImpl (Class)

This class is a derivation of the PolledTSSImpl that provides functionality for obtaining the
current traffic parameters from an RTMS device. It makes use of an
RTMSProtocolHandler to perform the device specific protocol to obtain the traffic
parameters. It moves the data from the device specific format to the generic
TSSPollResults object to allow the PolledTSSImpl to combine/average data based on zone
group configuration, perform raw data logging, and other services that are common to
Transportation Sensor System objects.

9.3.1.1.15 RTMSProtocolHdIr (Class)

This class is a utility that encapsulates the communication protocol of the RTMS device. It
provides a high level method to get the status as an object. It formats a command and sends
it to the device and receives and interprets the response from the device, passing the data
back to the caller in the form of an RTMSDeviceStatus object.

9.3.1.1.16 ServiceApplication (Class)

This interface is implemented by objects that can provide the basic services needed by a
Chartll service application. These services include providing access to basic CORBA
objects that are needed by service applications, such as the ORB, POA, Trader, and Event
Service.

9.3.1.1.17 ServiceApplicationModule (Class)

This interface is implemented by modules that serve CORBA objects. Implementing
classes are notified when their host service is initialized and when it is shutdown. The
implementing class can use these notifications along with the services provided by the
invoking ServiceApplication to perform actions such as object creation and publication.

9.3.1.1.18 TransportationSensorSystem (Class)

A Transportation Sensor System (TSS) is a generic term used to describe a class of
technology used for detection within the transportation industry. Examples of TSS devices
range from the advanced devices, such as RTMS, to basic devices, such as single loop
detectors.

This software interface is implemented by objects that provide access to the traffic
parameters sensed by a Transportation Sensor System. Transportation Sensor Systems are
capable of providing detection for one or more detection zones. A single loop detector
would have one detection zone, while an RTMS could have up to 12 detection zones.
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9.3.1.1.19 TSSConfiguration (Class)
This class holds configuration data for a transportation sensor system (TSS) as follows:

m_id - The unique identifier for this TSS. This field is ignored when the object is passed to
the TSS to change its configuration.

m_name - The name used to identify the TSS.
m_location - A descriptive location of the TSS.
m_dropAddress - The drop address for the device.

m_bearing - The bearing in degrees for displaying the TSS on the map. Valid values are
from -1 to 359 (-1 = bearing not defined, 0 = East, 90 = North, 180 = West, and 270 =
South). The default value is -1.

m_zoneGroups - Logical groupings of detection zones, used to provide a single set of
traffic parameters for one or more detection zones.

m_pollintervalSecs - The interval on which the TSS should be polled for its current traffic
parameters (in seconds).

m_enableScheduledBIT - Flag that determines if the device scheduled built-in test is
enabled to run (Boolean).

m_commPortCfg - Communication configuration values.

m_portLocData - Configuration information that determines which port manager(s) should
be used to establish a connection with the SensorSystem.

m_debugComms - Flag used to enable/disable the logging of communications data for this
TSS. When enabled, command and response packets exchanged with the device are logged
to a debugging log file.

9.3.1.1.20 TSSCurrentStatusPushTask (Class)

This class is a timer task that is executed on a regular interval. When this task is run, it
calls into the RTMSFactorylmpl object to have it collect the status for all RTMSImpl
objects and to push a CurrentStatus event with the collected data.

9.3.1.1.21 TSSDBData (Class)

This class holds data that is retrieved from the database during start-up for a Transportation
Sensor System object that existed in the system during a prior run of the software.

9.3.1.1.22 TSSEvent (Class)

This class is a CORBA union that contains varying data depending on the current value of
the discriminator.

If the discriminator is ConfigChanged, this union contains a TSSConfig object.
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If the discriminator is ObjectAdded, this union contains an ObjectAddedEventinfo object.

If the discriminator is ObjectRemoved, this union contains a byte[] containing the unique
identifier for the Traffic Sensor System that was removed.

If the discriminator is CurrentStatus the union contains an array of one or more TSSStatus
objects.

If the discriminator is ModeChanged, the union contains a ModeChangedEventinfo.
If the discriminator is ModelChanged, the union containts a TSSConfiguration object.

If the discriminator is OpStatusChanged, the union contains an OpStatusChangedEventinfo
object.

9.3.1.1.23 TSSGrouplInfo (Class)

The TSSGrouplnfo class is a data holder TSS data related to a group of TSSs located at a
common site and using a common connection. Contains a command queue and connected
port info used by all TSSs in the group. It also has functions that make port connections
when needed and disconnect the port connection when not needed.

9.3.1.1.24 TSSManagementDB (Class)

This class is a utility that provides methods for adding, removing, and updating database
data pertaining to Transportation Sensor Systems. Because this class is designed to be
generic and work for RTMS as well as other TSS derived objects, the add method requires
a model id to be passed. This allows data for a specific model to be retrieved by model
specific factories during system initialization.

9.3.1.1.25 TSSManagementModule (Class)

This class provides the server side support for Transportation Sensor System objects. It
creates objects needed by other classes in the module and implements the
ServiceApplicationModule interface so it can be hosted in a Chart2Service application. It
creates factories which in turn serve TSS objects that provide a software interface to TSS
field devices.

9.3.1.1.26 TSSManagementProperties (Class)

This class provides a wrapper to the application's properties file that provides easy access to
the properties specific to the TSSManagementModule. These properties include the name
of the file where raw traffic parameter data is to be logged, the directory where debug log
files are to be kept, and the interval at which the status of all TSS objects is to be collected
and pushed in a CORBA event.

9.3.1.1.27 TSSPollingTask (Class)

This class is a TimerTask that is used by an RTMS to schedule its asynchronous polling
with a Timer object.
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9.3.1.1.28 TSSPollResults (Class)

This class is a data holder used to pass the results of device polling from the PolledTSSImpl
derived class back to the base class for processing. The traffic parameter data passed is lane
(detection zone) level. The operational status is the status as determined by the derived
class.

m_trafficParms - An array of traffic parameters for the current poll cycle, with one array
entry for each detection zone of the device.

m_opStatus - The operational status as determined by the derived class.
9.3.1.1.29 TSSStatus (Class)

This class holds current status information for a TSS as follows:
m_id - The ID of the TSS for which this status applies.

m_zoneGrpTrafficParms - The traffic parameters for each ZoneGroup of the Transporation
Sensor System as specified in the Sensor system's TSSConfiguration object.

m_mode - The communication mode of the TSS.
m_opStatus - The operational status for the TSS.
m_lastBITTimestamp - A timestamp that records when the device BIT was executed.

m_trafficParameterTimestamp - A timestamp that records when the traffic parameter data
was collected from the device.

m_avgSpeed - average speed at the detector leve.

m_speedRange - speed range at the detector level (avg speed).
9.3.1.1.30 X3RTMSProtocolHdIr (Class)

This Class encapsulates the communication protocol of the X3 RTMS device. All of the
methods that interact with the X3 RTMS use the protocol specific to the X3 RTMS to send
commands and receive result messages. Any calculations and analysis of RTMS data is
done using masks, command size and other X3 specific information.
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9.3.2 Sequence Diagrams
9.3.2.1 PolledTSSImpl:changeModelType (Sequence Diagram)

A user with the proper functional rights can change the model type of a Transportation
Sensor System. The previous model type value is used to detect if the model type has been
changed. If the model type has changed, a new protocol handler of the type indicated by the
model ID is created to replace the old protocol handler. The model id is updated in the
CHART DB TSS table. Also an entry is made in the operations log to record the user has
changed the model type. A CORBA event is pushed on the Status event channel to provide
notification of the configuration change to other applications.
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Figure 9-4. PolledTSSImpl:changeModel Type (Sequence Diagram)
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9.3.2.2 PolledTSSImpl:processPollResults (Sequence Diagram)

This method processes the TSSPollResults returned from the protocol handler as the result
of a poll. If the TSSPollResulsts indicates the op status is OK, the following processing is
done. First, raw zone level detail is stored on the CHART DB TSS_RAW_DATA table
using the archiveData() function. Then the computeZoneGroupTrafficParms() method is
called and returns an array of ZoneGroupTrafficParms. The returned array is used to
update the current TSSStatus. Then the zone group data is used to calculate and average
Previously the average speed was calculated on the GUI.

speed (TSSStatus.m_avgSpeed).

PolledT SSImpl

X

poliDevice()

processPollResults(—________,
pollResults:PolIResults)

TSSManagementDB

[ pollResults.m_opStatus == Operational Status.OK ]

Newfor R9. Instead of saving raw
datain afile and later archiving it.
The data will now be stored
directlyin the CHART DB's
TSS_RAW_DATA table.

archiveData()

! zoneDetails:ZoneGroupTrafficParms[] =

computeZoneGroupTrafficParms(polIResults)

+—m_status.m_zoneGrpTrafficParms =
zoneDetails _l

Lm_status.m_tafficParameter Timestamp,
= NOW

i___calculate m_status.m_avg Speed using
zoneDetalils.

else

Existing functionality not diagrammed. I%

Figure 9-5. PolledTSSIm

pl:processPollResults (Sequence Diagram)
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9.3.2.3 RTMSFactorylmpl:constructor (Sequence Diagram)

When the RTMSFactorylmpl is constructed, it obtains persisted data for each previously
existing RTMS from the database and constructs RTMSImpl objects using this data. It
creates an ordered TreeMap<String,Vector<RTMSImpl>> Each RTMSImpl is stored in a
vector within the map using the communication settings string as the key. The key is the IP
+ Port pair, the phone number, or serial port. The connection string is the key to a vector
with RTMSs that have same connection location. As the fuction is reading from the
database, it will create the vector for each unique connection string it encounters the first
time. It then creates a TSSGrouplInfo and a CommandQueue. The CommandQueue is set in
the TSSGrouplinfo and the TSSGrouplnfo is set in the current RTMSImpl. The current
RTMSImpl is added to the vector. As the next RTMSImpl is encountered with the same
connection string, the fuction will get the vector corresponding to the connection string and
use the first RTMSImpl in the vector to get the TSSGrouplInfo of the group and store it in
the current RTMSImpl. The currect impl is then stored in the vector. This process
continues until all RTMSImpl have been added to a vector and thus a TSSGroupInfo. The
factory creates a TSSPollingTask that is used to poll each RTMS at sceduled intervals.
Each RTMSImpl object is connected to the ORB and registered in the CORBA trading
service. The factory creates a timer that is used to cause it to periodically collect the status
of all RTMS objects and push the data as a CORBA event.

TsSManagementDB | | ServiceApplicat ORB
TSSManagementModulePkg | ademen | | erviceAppication

|——create

RTMSFactoryimpl
RTMSFactoryimpl Map connectString to array of
RTMSImpl t

getList (TSSTypeRTMS)———
SSDBD:

f———————————————m_rtmsTreeMap = new TreeMap<String, Vector<RTMSImpl>>( 4 - RIMSImpl> T ] pewrTws:
L RIMSImpl
= >

" —if got a vector of RTMSImp——
TMSImpl> or Vector<RTMSImpt>

get first RTMSImpl from
TMSImpl

existingRTMS:
RIMSImpl

| Tobe shared b
~| all RTMSImpl
same

just receivex d from another member of the same group)

NewRTMS to

else got nul——— d]

ull returnes
Vector<RTMSImpl> of size,

Vector<| RTMSImpl>

shared CommandQueue to Groupinfo just

newRTMSImpl to the Vector (now of size 1)

Vector to the TreeMap with

’I TSSPolingTask

(TSSPoliingTask)

Figure 9-6. RTMSFactorylmpl:constructor (Sequence Diagram)
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9.3.2.4 RTMSFactorylmpl:createRTMS (Sequence Diagram)

A user with the proper functional rights can add an RTMS to the system. The
RTMSFactorylmpl is called with configuration data for the RTMS to be added. The
RTMSFactorylmpl adds the configuration data to the database, using status information
indicating the device is offline and OK. An RTMSImpl object is created using this same
data and the object is added to the list of RTMSImpl objects managed by the factory. The
new RTMSImpl creates either an X3 RTMS or G4 RTMS protocol handler based on the
model ID contained in the configuration. If the model ID is 0 an X3 RTMS protocol
handler is created. If the model ID is 1 a G4 RTMS protocol handler is created. The
function the uses the RTMS connection string to get vector from the RTMS TreeMap
containing vectors of RTMSImpl. The TreeMap was created using the IP +port, phone #
and serial port as keys. If the map returns a vector the function gets the TSSGroupInfo from
the first RTMSImpl in the vector and adds that TSSGroupInfo to the new RTMSImpl. It
then adds the new RTMSImpl to the vector. If the TreeMap returns null the function
creates a new Vector, CommandQueue, ConnectedPortInfo, and TSSGrouplinfo. It adds the
CommandQueue and ConnectedPortInfo to the TSSGrouplInfo, adds the TSSGrouplinfo to
the new RTMSImpl, and adds the RTMSImpl to the vector. The new RTMSImpl object is
connected to the ORB and published in the CORBA Trading Service. A CORBA event is
pushed to allow other applications to be notified of the existence of the RTMS object.

| [ [ |
L JL ]

Figure 9-7. RTMSFactorylmpl:createRTMS (Sequence Diagram)
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9.3.2.5 RTMSFactorylmpl:CurrentStatusPush (Sequence Diagram)

The RTMSFactorylmpl contains a timer used to periodically push the current status of all
sensors managed by the factory. The factory retrieves the status of each RTMS and bundles
all status into a single CORBA event. This event is pushed on the Data event channel.

o
i PushEventSupplier
. SN TSSCurrentStatusPushTask RTMSFactory Vector TSSImpl (Data Channel)
java.util. Timer
[] [] [] [] []
] ] ] ] ]
[} [} [} [} [}
! : : : :
rur > ' ' Vector to hold ' '
H H H status objects H H
L——pushCurrentStatus——} ! for all RTMS objects. H H
] ] ] ] ]
H :—toArray—i \\ H H
: : : : :
] ] ] ] ]
i ' Createm————y] VO i i
] ] ] ] ]
[} [} [} ] [} [}
] ] ] ! ] ]
(] (] (] ] (] (]
] —_— 1 ' 1 ]
] (] ] [} ] ]
] ] ] [} ] ]
i ; —getStatus— > i
! [for each RTMSImpl ! ! H ! !
] ] ] : ] ]
i i add— > i i
(] I (] ] (] (]
] ] ] ] ]
] ] ] : ] ]
: : t0AITaY— > i :
] ] ] ] ] ]
] ] ] ] ] ]
] ] ] ] ] ]
: ' : h Cu'rrentStatus‘ : >
: : : push (Cu ) : 2
] ] ] ] ] ]
] ] ] ] ] ]
] ] ] : ] ]
'< .................... .: : ! : :
] ] ] ] ] ]
] ] ] ] ] ]
] ] ] ] ] ]
7. 4 ! ! ! ! !
(] (] (] ] (] (]
] ] ] ] ] ]
] ] ] ] ] ]
] ] ] [} ] ]
[} [} [} [} [} [}
] ] ] ! ] ]
. ] ] ] ] ]
! i i
Figure 9-8. RTMSFactorylmpl:CurrentStatusPush (Sequence Diagram)
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9.3.2.6 RTMSFactorylmpl:pollDevices (Sequence Diagram)

The factory timer runs the PolITSSTask which executes pollDevices() on the RTMSFactory.
pollDevices() gets the list of all RTMSs contain in the factory and operates the following
procedure on each. It calls isPollNecessary on each RTMSImpl in a common connection vector.
If conditions are met to poll the device a PolITSSCmd is placed on the command queue and later
executed. If no CommandQueue exist for the connection group yet one is created. Each
command placed on the queue uses the same command queue if its Impl resides in the same
vector.

The same vector is then use to check each RTMSImpl in the vector to see if BIT is necessary. If
BIT for the device is enabled and the scheduled time for the BIT has passed then
BuiltinTestCmd will be placed on the same command queue as poll command and executed
when its turn is reached on the command queue. When the command queue is empty the data
port is released.

After the function has operated on all Impls in a vector it gets the next vector in the list until all
vectors and Impls have been checked for both poll and BIT operation.

Walking through Map instead of overall

m_rtmsList Vector, so Impls in the same
o Timer kicks of PollTSSTask group get queued at nearly the same time -
based on poll timer interval increases odds of reusing shared port
configured in TSS props file. RTMSFactoryimpl TreeMap instead of dropping and reconnecting on
second RTMSImpl in a group.
PollTSSTask ’

pollDevices)—— >

Vector<RTMSImp!
—get Vector<RTMSImpl>—; Vector<RTMSImpl

Loop thru get next RTMSImpl——> Get CommandQueue
each group . PolledTSSImpl shared by the group.
Vector twice: ,
first for polls,
then for BITs. i
This way all F[;-frtf\flseﬁ(:h, |sPo:|INeeded(;
olls in the m :
Sroupl get in Vectorri [have not gotten shared CommandQueue CommandQueue
queued for this group yet]
before the getConjmandQuqu
much longer i
running BITs. ———pollCmd =new PolRTMSCmd(port)
g;(o:rh 9 . —————————addCommand(pollCmd) PollRTMSCmd
Vector
(group) in i
TreeMap] get next RTMSImpt————> PolledTSSImpl
[for each —isBITNeeded()
'?J\%S(;l{gﬁl [have not botten s‘hared CommandQueue
i for this group yet]
+getCommandQueue
: t;ilCmd = new BuiltinTestCmd(port) p
—————————+——addCommand(bitCmd) BuiltinTestCmd

and no BIT as been run since

Returns true if
m_enabledScheduledBIT == true
scheduled BIT time today.

Later, asynchronously, CommandQueue

runs commands. See RTMSImpl.poll()
and RTMSImpl.runBIT() for detalils.

—run()—>

run(y

Figure 9-9. RTMSFactorylmpl:pollDevices (Sequence Diagram)
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9.3.2.7 RTMSImpl:runBIT (Sequence Diagram)

This method is used to execute the built-in test on RTMS. The function checks to see if the
user making the request has the right to execute the command. If the user does not have the
proper rights an AccessDenied exception is thrown. A new BuiltinTestCmd is created if
the user has the needed rights. The command is then added to the command queue. A
command status update "Built In Test Command created" is sent. At some point the
builtinTestimpl() is run from the command queue. The BIT last run time is updated. If the
built-in test completes the results are saved for later analysis. If the Built-in Test fails the
time of failure is saved. If the connection is not made or some other exception occur a
command status completed failure is sent and the opStatus is set to COMM_FAILURE.
The COMM status is updated on the database regardless of its value. The BIT results are
analysed using the proper bit mask for the RTMS model type. If any hardware fault is
returned the device OpStatus is set to HARDWARE_FAILURE. Both the operation status
and hardware status are pushed onto the event queue. After BIT is completed sucessfully or
by exception, the function checks the command queue to see if it is empty. If the queue is
empty the port connection is released and the TSSGroup's connected port info is set to null.

cmdstat
CommandStatus

PushEventSupplier ‘ OperationsLog
status channel)

: : ol Te
PolledTSSimpl RTMSImpll BuiinTestCmd | | RTMSProtocolHdir

[not authorized)
p

ot authorized]

[offline]
[Offine] p
HART2Excep!

—————cmd = new BuiltinTestCmd(token, cmdsStaty

—————————————————update("Built In Test Command queued)

OpStatus(C:

[op status changed]
ush(

fop status changed]
D s

BIT last execu ion
pdate last BIT

BT faied—]
I

ipdate last BIT failure
ipdate op status based on resuts (HW_FAILED)

felse BIT ok—]
update op status based on results (OK|

T

Push ar ditionally here. (At the very least,
BIT las d)

has change

Figure 9-10. RTMSImpl:runBIT (Sequence Diagram)
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9.3.2.8 RTMSImpl:poll (Sequence Diagram)

The CommandQueue executes the PolIRTMSCmd which executes pollimpl() on the RMTSImpl.
This function creates a new TSSPollResults objects and executes getStatus() on the protocol
handler. The RTMSImpl uses the RTMSProtocolHandler to send a data request to the device
and parse the device response. Any communication failure, such as a non-responsive device,
causes the base class to be notified that a communication failure occurred. If a communication
failure did not occur, the X3 RTMS health status is checked for an indication of a hardware
failure. If no hardware failure exists, the lane level data is passed back to the base class to
process the data.

A DeviceFailureAlert is created only when the RTMS transitions from another state into
HARDWARE_FAILURE (X3 RTMS only). Any future transitions into another state have no
effect on the alert. A device that cycles in and out of a hardware failure causes this class to
generate many DeviceFailure alerts however it is left to the AlertModule to not create duplicate
open alerts.

When the poll is complete sucessfully or by exception, the function checks the command queue
to see if it is empty. If the queue is empty the port connection is removed and the TSS group
info's connected port info is set to null.
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RTMSImpl CommandQueue LogFile

Debugging;

POlIRTMSCmd
poll(y

[m_groupinfo.connectedPortinfo null

Connect to TSS, store info into
m_groupinfo.connectedPortinfo Port
| ——

reate
getStatu
debug mode]
log (packet being senty
nd(RTMS Data Request)
receive
ey
[debug mode]
log (packet received)
[no response, checksum error, or
alid packet}
[CommFailure] CommPFailure
m_opStatus = COMM_FAILURE
[CommandQueue for
the group is empty]
disconnect fm TSS,
store nullin
groupinfo.connectedPortinfo
EaR——
[CommFailure]
TSSPollResults-
The remainder of this sequence is only carried out if a valid response was recejved from the RTMS device. %
F—[modelType X3}—
|ecrealr
RTME
[debug mode]
This code is not model dependent. [RTMSD: m| Flog (RTMSD toString())—>
AG4 can not create a 1= 10, 20, 30, 40, 50, 60, or 70]
HARDWARE_FAILURE as a <—m_opStatus = HARDWARE_FAILURE—}
result of a poll
[newly transitioned to HARDWARE_FAILURE]
. deviceid, "TSS <name> is in Hardware Failure", owningCenter)
[*or each TrafficParameters m_trafficParms(] =
object in RTMSDeviceStatus]; RTMSDeviceStatus.m_trafficParms[i]
[ I
iSEmpty()
[CommandQueue for
the group is empty]
disconnect fm TSS,
store nullin
m_groupinfo.connectedPortinfo
[ —

TSSPollResults--

Figure 9-11. RTMSImpl:poll (Sequence Diagram)
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9.4 chartlite.data.tss-data

9.4.1 Class Diagrams
9.4.1.1 GUITSSDataClasses (Class Diagram)

This diagram shows objects related to adding TCP/IP connection functionality and geo

location to TSS's.

«interface»
W ebDevice

«interface»
MapFeature

«interface»
NameFilterable

«interface»
Searchable

«interface»
FolderEnabled

.--------------------------------.[>
.----------------------.[>

IR S
>

.------------{>
.----------------------.[>

W ebAdministered

«interface»

«interface»
W ebObjectLocationSupporter

WebTSS

m_bearing: int

NOTE:

Starting in R9, there can be
up to 12 zone groups, each

with up

12 zones per TSS for the G4

RTMS.

those numbers are 8, 8, 8.)
No change required to
|__support this

AN

to 12 zones (max of

(For the X3RTMS

\
\
\
LY

W ebZoneGroup

m_zoneGroup: ZoneGroup

getDisplayType(): DisplayType
setDisplayType(type: int): void
getDisplayOrder(): int
setDisplayOrder(order: int): void

*

1

W ebTSSConfiguration

getConfig() : WebTSSConfiguration

getTSSRef(): TransportationSensor System

getSpeedDesc() : String
getSpeedRangeDesc() : String
getBearing() : int

setBearing (bearing: int): void

getJSONForMap(jsonSupporter: MapFeatureJSON Supporter

extendedData: boolean): JISONObject

isOffline(): boolean
isinMaintMode(): boolean

\
\
\
\
\
I\

MODIFIED for R9.

L—isOnline(): boolean—
\

Added runBIT().

MODIFIED for R9.

createCopy() will copy
m_modelID and
m_enableScheduledBIT
along with all the rest.
(No separate sequence
diagram.)

m_config: TSSConfiguration
m_webGroups: WebZoneGroup[]

4 ]

getTCPIPConfiguration(): WebTCPIPConfig
getlLocation(): WebObjectLocation
isExternal(): boolean

getZoneGroups(): WebZoneGroup[]
updateWebzZoneGroups(): wid

createCopy(): WebTSSConfiguration,

1

0.1

W eblPPortLocationData

m_ipPortLocationData : IPPortLocationData

getlPAddress() : String
getTCPPortNumber() : int

Figure 9-12. GUITSSDataClasses (Class Diagram)
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9.4.1.1.1 FolderEnabled (Class)

This interface provides access to information about an object that can be stored in a folder.
9.4.1.1.2 MapFeature (Class)

This interface provides data necessary for displaying a feature on a map.
9.4.1.1.3 NamekFilterable (Class)

This java interface is implemented by classes which can be filter by name within the
ObjectCache. A NameFilter object is passed into the ObjectCache to select NameFilterable
objects in the cache.

9.4.1.1.4 Searchable (Class)

This interface allows objects to be searched for via a substring search.
9.4.1.1.5 WebAdministered (Class)

This interface allows the implementing class to be administered via the trader console
pages.
9.4.1.1.6 WebDevice (Class)

This interface contains common functionality for CHART devices.
9.4.1.1.7 WeblIPPortLocationData (Class)

This class wraps the IPPortLocationData IDL structure and provides accessor methods to
get the data. This class has data for identifying a TCP/IP address and port.

9.4.1.1.8 WebObjectLocationSupporter (Class)

This interface allows common processing for objects supporting an ObjectLocation via the
WebObjectLocation wrapper class.

9.4.1.1.9 WebTSS (Class)

This class wraps the TransportationSystemSensor CORBA interface, caches data, and
provides access to the cached data.

9.4.1.1.10 WebTSSConfiguration (Class)

This class wraps the TSSConfiguration IDL structure and provides accessors for easy
access to the data.

9.4.1.1.11 WebZoneGroup (Class)

This class wraps the ZoneGroup IDL structure and provides accessors for easy access to the
data.
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9.5 chartlite.servlet.tss

9.5.1 Class Diagrams

9.5.1.1 chartlite.servlet.tss_classes (Class Diagram)

This diagram shows CHART GUI servlet classes related to traffic sensor signs.

RequestHandler

init(supporter:RequestHandlerSupporter) :void

getActions() : ArrayList<RequestAction>

processRequest(req:HttpServietRequest resp:HtipServletResponse, ctx:Context, supporter:RequestHandlerSupporter):String
shutdown(supporter:RequestHandlerSupporter) :void

MODIFIED for R9

Added processChangeTSSModel().
Added runBIT().
sefTSSConfigBasic Settings() includes

+1 m_modellD and m_enableScheduledBIT

(see parseBasicConfigSetiings SD).

TSSReqHdIr

setTSSConfigBasic Setiings (req:HttpServletRequest, resp:HttpServietResponse, ctx:Context, supporter:RequestHandlerSupporter) : String
getEditTSSLocationForm(req:HtpServietRequest, resp:HttpServietResponse, ctx:Context, supporter:RequestHandlerSupporter) : String
setTSSConfigCommSettings(req:HtpServletRequest resp:HtpServiletResponse, ctx:Context, supporter:RequestHandlerSupporter): String
processViewTSSProps(req:HttpServletRequest resp:HtipServiletResponse, ctx:Context, supporter:RequestHandlerSupporter): String
getEditTSSMapDisplay Options Form(req:HtpServletRequest resp:HtpServiletResponse, ctx:Context, supporter:RequestHandlerSupporter): String
processUpdateTSSBearing(req:HttpServletRequest resp:HtipServletResponse, ctx:Context, supporter:RequestHandlerSupporter): String
processUpdateZoneGroupDisplayDirection(req:HtipServletRequest, resp:HtpServletResponse, ctx:Context, supporter:RequestHandlerSupporter): String
processUpdateZoneGroupDisplayOrder(req:HttpServietRequest resp:HtpServiletResponse, ctx:Context,supporter:RequestHandlerSupporter): String 1
processUpdateMapDisplay Options(req:HtpServietRequest,resp:HtipServietResponse, ctx:Context,supporter:RequestHandlerSupporter): String
processChangeTSSModel(req:HtpServiletRequest resp:HtpServietResponse, ctx:Context, supporter:RequestHandlerSupporter): String
processRunBIT(req:HtpServiletRequest resp:HtpServietResponse, ctx:Context, supporter:RequestHandlerSupporter): String

1
WebTSS

ifused to editlocation
ofan existing TSS

«interface»
EditObjectLocationSupporter

getName() : String
getObjectL_ocation() : WebObject_ocation

hideGeoLocatonFields() :boolean

allowComboDirections() :boolean

allowNoneDirection() :boolean

setObjectLocation(location:ObjectlLocation,
supporter :RequestHandlerSupporter,
req :HtpServletRequest) : String

getUpdateParentPageURLParamStr() : String

e

EditTSSLocationSupporter

m_tss :WebTSS
m_formData : AddRTMSFormData

1
uses
\ 4
A
1

AddRTMSFormData

1 m_config :WebTSSConfiguration
m_lastErrorMsg : String
m_selectedFactoryID :Identifier
m_formDatalD : String

getConfig() : WebTSSConfiguration

getiD() : String

getLastErrorMessage() : String
getSelectedFactoryID() : Identifier
setLastErrorMessage(errMsg : String) :void
setSelectedFactoryID(id : Identifier) : void

DynListReqHdIrDelegate

1

1

«interface»
DynListDelegateSupporter

A

SHAZAMListSupporter

EditTSSLocationSupporter(
tss :WebTSS)
EditTSSLocationSupporter(
formData : AddTSSFormData)

MODIFIED for R9

parseFormData() now parses modeltype selection

and checkbox to run or notrun BIT once overnight
(m_enableScheduledBIT).

createDynList():DynList
getDynListSubjects():DynListSubject]
gefFilterValue():String

Figure 9-13. chartlite.servlet.tss_classes (Class Diagram)

CHART R9 Detailed Design

9-39

08/26/2011



9.5.1.1.1 AddRTMSFormbData (Class)

This class represents the data in the Add RTMS form.
9.5.1.1.2 DynlListDelegateSupporter (Class)

This interface contains functionality to support the DynListReqHdIrDelegate
9.5.1.1.3 DynListRegHdIrDelegate (Class)

This class helps request handlers support dynamic lists. Requests to view, sort, or filter
dynamic lists can be passed from a request handler to this class, provided the URL used for
the requests contain parameters required by this class, such as the id of the list, the property
name, and/or the filter value.

9.5.1.1.4 EditObjectLocationSupporter (Class)

This interface provides functionality allowing the location data to be edited. (For example,
the target of the edited location may be an existing object, or it may be a form data object
for creating a new object).

9.5.1.1.5 EditTSSLocationSupporter (Class)

This class is used to support editing the location of an existing or new TSS.
9.5.1.1.6 RequestHandler (Class)

This interface specifies methods that are to be implemented by classes that are used to
process requests.

9.5.1.1.7 SHAZAMListSupporter (Class)

This class is a DynListDelegateSupporter for the SHAZAM dynamic list. It provides
SHAZAM specific functionality to the generic DynListReqHdIrDelegate.

9.5.1.1.8 TSSReqHdIr (Class)

This class handles requests related to traffic sensor systems such as RTMS.
9.5.1.1.9 UserFormData (Class)

This class is used to store form data between requests while a user is editing a complex
form, and provides convenience methods for parsing the values from the request.

9.5.1.1.10 WebTSS (Class)

This class wraps the TransportationSystemSensor CORBA interface, caches data, and
provides access to the cached data.
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9.5.1.2 chartlite.servlet.tss_dynlist_classes (Class Diagram)

This diagram shows classes related to using TSS devices in dynamic lists.

«interface»

DynList
]
«interface» H -
DynListDelegateSupporter 1 * «interface»
DefaultDynList «interface» WebObjectLocation
A DynListSubject Supporter
|
]
. 4 A A
] ] ] H
H H H !
TSSDynListSupporter TSSDynList TSSDynListSubject 1
1 *
WebTSS
[—creates®] m_showExternalTSS:boolean PROP_NAME
m_showlInternalTSS:boolean PROP_LOCATION
sefTSSTypelnclusionFlags(HtpServietRequestreq m_externalAgency Selections :Hashtable<Identifier; Boolean> PROP_AVG_SPEED
TSSDynList:dynList) :void Eggg-ﬂguj‘m ATE
setShowExternalTSS(flag:boolean):void PROP_COUNTY
1 setShowInternalTSS(flag:boolean):void PROP ROUTE
showExternalTSS():boolean PROP DIRECTION
showlInternalTSS():boolean PROP PORT MANAGERS
isExternalAgencySelected(agencyID :Identfier) :boolean PROP CONNECTION SITE
setExternalAgency Selected(agency D :Identifier, PROP STATE MILEPOST
selected :boolean) :void PROP_OWNING_ORG

PROP_MODEL_NAME

| \
* \
\

>
creates¥» \

NEW for R9:
PROP_MODEL_NAME

«interface»
DynListFilter

BaseDynlListFilter

DeviceStatusFilter chartlite servlet tss.dynlist.
SpeedFilter

m_navLinkRights : NavLinkRights

SpeedFilter(desc : String,
TSSStatusFilter navLinkRights :NavLinkRights)

Figure 9-14. chartlite.servlet.tss_dynlist_classes (Class Diagram)

9.5.1.2.1 BaseDynListFilter (Class)

This abstract class provides a base implementation of the DynListFilter interface.
9.5.1.2.2 chartlite.servlet.tss.dynlist. SpeedFilter (Class)

This class is a filter for the TSS dynamic list that filters on the current speed value. For
R3B3, it will examine the user's rights for each TSS to determine whether the user is
allowed to view the average speed or speed ranges for a TSS, and will apply the filter based
on the viewable data.
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9.5.1.2.3 DefaultDynList (Class)

This class provides a default implementation of the DynList interface. It supports a
collection of columns, a collection of global filters, and a collection of subjects. Filters in
this list are treated additively - that is, a subject must pass all filters to be displayed.

9.5.1.2.4 DeviceStatusFilter (Class)

This class is a base filter for filtering on the device status. It must be extended to get the
WebDevice from the DynListSubject object.

9.5.1.2.5 DynList (Class)

This interface is implemented by classes that wish to provide dynamic list capabilities. A
dynamic list is a list of items that has one or more columns that can optionally be sorted,
and the list can be filtered by column values or by global filters.

9.5.1.2.6 DynListDelegateSupporter (Class)

This interface contains functionality to support the DynListReqHdIrDelegate
9.5.1.2.7 DynListFilter (Class)

This interface is implemented by classes that are used to filter dynamic lists.
9.5.1.2.8 DynListSubject (Class)

This interface is implemented by classes that wish to be capable of being displayed in a
dynamic list.
9.5.1.2.9 TSSDynList (Class)

This class implements the dynlist interface for TSS's in dynamic lists.

9.5.1.2.10 TSSDynListSubject (Class)
This class implements the DynListSubject interface and contains fields for sorting and
filtering TSS's in dynamic lists.

9.5.1.2.11 TSSDynListSupporter (Class)
This class implements the DynListDelegateSupporter for creating dynamic lists containing
TSS's

9.5.1.2.12 TSSStatusFilter (Class)

This filter extends the DeviceStatusFilter to provide status filtering for TSS objects.
9.5.1.2.13 WebObjectLocation Supporter (Class)

This interface allows common processing for objects supporting an ObjectLocation via the
WebObjectLocation wrapper class.

WebTSS (Class)

This class wraps the TransportationSystemSensor CORBA interface, caches data, and
provides access to the cached data.
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9.5.2 Sequence Diagrams

9.5.2.1 chartlite.servlet.tss:parseBasicConfigSettings (Sequence Diagram)

This diagram shows the processing done by the TSSReqHdlIr to parse the parameters passed
from the TSS basic configuration data form. This existing method is being modified for
R3BL1 to allow the responsible operations center to be set. This optional field will be used
to specify which operations center should receive a device failure alert for a TSS. When
not set, device failure alerts for the TSS are disabled.

Q
i TSSRegHdIr
TSSReqHdIr

—parseBasicConfig Settings()—M

[required params missing]
<---throw CHARTLiteException---

——getParameter ("tssName")————
————qetParameter("locationDesc") ——
—getParameter("owningOrgID")————
‘—getParameter( pollintervalHours")—}

HttpServetRequest

—getParameter ("pollIintervalMinutes’ )—N
——getParameter ("pollInterval Seconds' )—h
——qetParameter("enableScheduledBIT" )—.P'

—getParameter("alertOpCenterID’ )—H

Set TSSConfiguration Fields
For Parameters With Valid Values

[anyinvalid values that
are not correctable by the user]
<---throw CHARTLiteException---

return Error Message For
Ié--VaI ues That Can Be Corrected-
by the User

U Sy gy g Mg gy Sy g gy RS
A

~~\
~
S~
<

NEW for R9.
enableScheduleBIT is new.

(Note, model ID is not a
factor in this method - there
is a separate
processChangeT SSModel()
method to handle model
change.)

AN

Figure 9-15. chartlite.servlet.tss:parseBasicConfigSettings (Sequence Diagram)
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9.5.2.2 TSSListSupporter:createDynList (Sequence Diagram)

This diagram shows how the Detector/TSS dynamic list is created for viewing on the
Detector List page. A DefaultDynListCol object is created to represent each column. If a
column has a filter, the filter object is created and set into the column. If the column is to
be hidden by default, a call is made to the column set the default visibility. A new
TSSDynList object is created using the columns that were created. If the request indicates
that a global filter for the user's operation center folders should be used, the filter is created
and added to the dynamic list. Other filter values include one of the device status values,
which (if specified) is set in the device status filter. The setTSSTypelnclusionFlags()
method is called to apply the external / internal TSS flags specified in the request.
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System
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Figure 9-16. TSSListSupporter:createDynL.ist (Sequence Diagram)
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9.5.2.3 TSSReqHdIr:processAddTSS (Sequence Diagram)

This diagram shows the processing that is performed when the administrator chooses to add a
TSS to the system or create a new TSS by copying an existing TSS. This processing is also
performed if an add or copy is already in progress and the Add form is being redisplayed after
navigating away from the add form to set the location data. If this is the case, a formID
parameter will be used to retrieve the form data object from the temp object store. If performing
a copy, the WebTSS being copied will be retrieved from the object cache and will be used to
create an AddTSSFormData object. This will have the effect of pre-populating the Add TSS
form with data from the TSS being copied. If this is an Add TSS operation that was not already
in progress (neither formID nor TSSID is present in the request), a new empty
AddTSSFormData object is created. The form data is stored in the temp object store if not
already stored there. Other objects needed for the form for select lists are obtained from the
object cache and placed in the context. The Add TSS form is then displayed to the user.

field

Request Parameters:
fomiD - ID of form data stored in temp object store
params - parameters from each field on the Add fom

]

N

OTE:
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- ’7
’
’l
. Ve TSSReqHdIr TempObjectStore Context TokenManipulator DataModel WebTSSConfiguration
Administr ator R4
’ 1) ]
[} [} [} [} [}
y "I—getobjecl(folrnlD)—ﬂ ! ! ! !
F = = AddTS SFomMDatam = 'I AddTSSFomData. : : : RequestHandlerS upporter :
' o o ' ' '
[e— ata" i"" " :\\ - +- - : ]
------------------- N ut form datain context in case of enor that H
: : : reqires fom o be redisplayed. H H
parseFormDat ] T T ]
[ChartLiteE xception] K= = = =void or ChartLiteE xception™= == =1 (] (] (] (]
SELEES red\rect(ogelAddTSSFolrrh----Jl : : : : : !
———etConfig—p——— H H H H
) ] ) ) [} [}
= = = =WebSHAZAMConfiguration= ---: : : : ]
. : : :
>SRig ,conﬂgm_aw'_ningorglm_: : :
............................
..... loighs) ———— v 1 1 '
K redirect to getAddTS SFom™ H H H H H H
[} : [} [} [} [}
[} [} [} [} [}
— aram(factory'y . ] ] 1 H
[factory ID ot specified or factory not found] e Identifier or null = = = = = J. : : '
----- redirect {0 getAdATS SFONe = = = = = 1 | ] (]
[ [} (] (] [}
check unique TSS name ] : : (]
| ] ] ] ]
[name not unique] ] ] ] ] H
k= redirect to getAddTS SFOMe = = = = = 1 1 1 1
— ] ] ] ]
validate TSS location 1 : : ] :
[location not valid for TSS] b—' [} (] (] ] (]
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9.5.2.4 TSSReqHdIr:processChangeTSSModel (Sequence Diagram)

This diagram shows the processing that is performed when the user submits the form used
to change the TSS model. The parameters are read and the WebTSS object for the specified
TSS is retrieved from the data model. The user's rights are checked to make sure the user
has permission to modify the configuration for the TSS. The TSS status is checked to make
sure the TSS is offline. The TransportationSensorSystem CORBA object reference is

obtained and a CommandStatus object is created. The TransportationSensorSystem

CORBA object is called to change the model; the status of the operation will be reported
back to the user via the CommandStatus object. The user's browser is then redirected to the

command status page where the command progress can monitored.

4

Opekralor TSSReqgHdIr HttpServletRequest DataModel NavLinkRights
T T T T NEW for R9.
: : : :
——processChangeT SSModel()— ! ! ! This entire method
] ] ] 1 is new for R9.
——getParameter)——} Parameters: H H
! 1--q tssID ! !
emmmmmm e ——e - model ' '
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- Error.ym======== 4 ! ! !
) ) ) )
_ i ]
! getObject(tss! D)————} H WebT
[WebTSS not found] IR VS Y 1 — 4 ' ebTSS
ittt Error.ym======== E ' ' ' T
: : i :
canConfigure(WebT SS) : » !
[not authorized to config] ~ F=======o-o-m---- 7=~ -boolean---=-=-= B Sttt 1 1
-------- Eror.ym========9 1 1 1 H
L L isOffine)— L »
| St A----ommoe- booleanr == =========== B L q
[not offline] H H H H !
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(] (]
getRef() b ] ] 1 H
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Figure 9-18. TSSReqHdIr:processChangeTSSModel (Sequence Diagram)
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9.5.2.5 TSSReqHdIr:processRunBIT (Sequence Diagram)

This diagram shows the processing that occurs when the user chooses to run Built-in Test
ona TSS. The id of the TSS is obtained from the request and the ID is used to find the TSS
in the DataModel. The TSS must be in maintenance mode and the user must have the
maintainTSS right for the TSS's owning organization or an error is displayed. A command
status object is created and passed along with the user's token in a request to the CORBA
TSS object to run BIT. If an exception is thrown, the GUI must complete the
CommandStatus,otherwise the server will provide updates as it processes the request
asynchronously. The request is then redirected to the CommandStatus page where the user
can monitor the status of the command.
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E( ------------ W eDTSS or Nl === == -i ----- 1 WebTSS E !
[tss == null] ' ' ] T ]
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| LT 4eeeeee void or Exception== == === == =eeeeeu= 4 H H ! H
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Figure 9-19. TSSReqHdIr:processRunBIT (Sequence Diagram)
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10 Deprecated Functionalities

No CHART functionality is being deprecated with the introduction of R9.
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11 Mapping To Requirements

The following table shows how the requirements in the CHART R9 Requirements document map to design elements contained in
this design.

Tag Requirement Feature | Use Cases Other Design Elements

The system shall allow the user to
specify the total number of
simultaneous video sessions that
will be allowed for all users of the Configure Operations
SR1.1.1.4.10.1 | Center, when adding a new Center. Video Center ResourceManagement CD

The system shall display the
maximum number of desktop video
sessions that all users of the
operations center (combined) are View Operations
SR1.1.1.4.11.2 | allowed to display. Video Center List MiscDataClasses CD

The system shall display the total
number of active desktop video
sessions that are allocated to all
users logged into the operations View Operations
SR1.1.1.4.11.3 | center. Video Center List MiscDataClasses CD

The system shall allow the user to
modify the total number of
simultaneous video sessions that

will be allowed for all users of an Configure Operations
SR1.1.1.4.14.4 | existing Center. Video Center ResourceManagement CD
The system shall support TSS
communication via a Field Set Modem
Management Server that Communication
implements R$232, ISDN, POTS, and Settings Set Direct
direct-connect communications Communication
SR1.5.2.1.5.4 mediumes. TSS Settings Poll TSS (existing fcn now incl G4)
SR1.5.2.1.5.7 The system shall support TSS TSS Set TCPIP (existing fcn now incl G4)
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Tag Requirement Feature | Use Cases Other Design Elements
communication via a TCP/IP Communication
communications medium. Settings Poll TSS
SR1.5.2.1.17.1
0 Add/Copy TSS TSS Add TSS
The system shall allow the user to
specify the configuration
parameters of the new TSS, as
SR1.5.2.1.17.1 | defined by the Specify TSS Set TSS Configuration
0.2 Configuration requirements. TSS Specify TSS Model TSSReqHdIr:processAddTSS SD
The system shall allow the user to
pre-populate the configuration
SR1.5.2.1.17.1 | settings for creating a new TSS using
0.4 the settings of an existing TSS. TSS Copy TSS TSSReqHdIr:processAddTSS SD
SR1.5.2.1.17.1
1 Configure TSS TSS Set TSS Configuration
The system shall allow a suitably
privileged user to change the
configuration parameters for a TSS
SR1.5.2.1.17.1 | in maintenance mode or offline
1.1 mode. TSS Set TSS Configuration | (existing fcn now incl G4)
The system shall allow the user to
specify the configuration
parameters for the existing TSS, as
SR1.5.2.1.17.1 | defined by the Specify TSS
1.2 Configuration requirements. TSS Set TSS Configuration | (existing fcn now incl G4)
SR1.5.2.1.17.1
2 Remove TSS TSS Remove TSS
The system shall allow a suitably
SR1.5.2.1.17.1 | privileged user to remove a TSS from
2.1 the system. TSS Remove TSS (existing fcn now incl G4)
The system shall support the
SR1.5.2.1.17.1 | Remove TSS command only if the
2.2 TSS is in offline mode. TSS Remove TSS (existing fcn now incl G4)
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Tag Requirement Feature | Use Cases Other Design Elements
SR1.5.2.1.17.1 | The system shall prompt the user for
2.3 confirmation before removing a TSS. | TSS Remove TSS (existing fcn now incl G4)
SR1.5.2.1.17.1
3 Specify TSS Configuration TSS Set TSS Configuration
The system shall allow the user to
SR1.5.2.1.17.1 | specify the polling interval for the
3.4 TSS. TSS Set TSS Configuration | (existing fcn now incl G4)
SR1.5.2.1.17.1 | The minimum TSS polling interval Set TSS Configuration
3.4.1 shall be 1 second. TSS Poll TSS (existing fcn re-impl for G4)
SR1.5.2.1.17.1 | The maximum TSS polling interval Set TSS Configuration
3.4.2 shall be 24 hours. TSS Poll TSS (existing fcn re-impl for G4)
SR1.5.2.1.17.1 | The resolution for the TSS polling
3.4.3 interval shall be in units of 1 second. | TSS Set TSS Configuration | (existing fcn now incl G4)
The system shall allow the user to
specify whether or not to enable the
SR1.5.2.1.17.1 | device communication log for the Set TSS Configuration
3.5 TSS. TSS Poll TSS (existing fcn now incl G4)
The system shall allow the user to
specify the grouping of the TSS
SR1.5.2.1.17.1 | detection zones into one or more Set TSS Configuration
3.6 logical zone groups. TSS Poll TSS (existing fcn now incl G4)
SR1.5.2.1.17.1 | A zone group shall include a set of Set TSS Configuration
3.6.5 zones. TSS Poll TSS (existing fcn now incl G4)
TSSReqHdIr:processChangeTSSModel SD
PolledTSSImpl:changeModelType SD
SR1.5.2.1.17.1 | The system shall allow the user to Change TSS Model TSSReqHdIr:processAddTSS SD
3.17 specify the model of the TSS. TSS Specify TSS Model RTMSFactorylmpl:createRTMS SD
SR1.5.2.1.17.1 | The system shall support the ISS X3 Change TSS Model PolledTSSImpl:changeModelType SD
3.17.1 RTMS model of TSS. TSS Specify TSS Model TSSReqHdlIr:processChangeTSSModel SD
The system shall allow the user to
specify up to 8 zones (lanes) for the
SR1.5.2.1.17.1 | ISS X3 RTMS when configuring zone Configure TSS Zone PolledTSSImpl:changeModelType SD
3.17.1.1 groups as defined under TSS Groups TSSReqHdlIr:processChangeTSSModel SD
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Tag

Requirement

Feature

Use Cases

Other Design Elements

requirement SR1.5.2.1.17.13.6.

SR1.5.2.1.17.1
3.17.1.1.1

If a user changes the model type of a
G4 RTMS to an X3 RTMS, the system
shall delete any zones beyond the
first 8, and any zone groups which
are left empty by this action. (See
also requirement SR1.5.2.1.17.13.6
covering configuration of zone

groups.)

TSS

Change TSS Model

PolledTSSImpl:changeModelType.etd

SR1.5.2.1.17.1
3.17.2

The system shall support the ISS G4
RTMS model of TSS.

TSS

Change TSS Model
Specify TSS Model

PolledTSSImpl:changeModelType.etd

SR1.5.2.1.17.1
3.17.2.1

The system shall allow the user to
specify up to 12 zones (lanes) for the
ISS G4 RTMS when configuring zone
groups as defined under
requirement SR1.5.2.1.17.13.6.

TSS

Configure TSS Zone
Groups

PolledTSSImpl:changeModelType SD

SR1.5.2.1.17.1
3.18

The system shall allow the user to
specify whether CHART is to
automatically command this
particular TSS to run its Built-in Test
(BIT) every day at or soon after the
TSS BIT time of day specified in the
System Profile.

TSS

Set TSS Configuration

RTMSImpl:executeBIT SD

SR1.5.2.1.18.8
12.4

The system shall allow the user to
specify whether the Streaming Flash
Server is classified as "public" for the
purposes of blocking / unblocking
the given camera's display to the
public.

Video

Configure Flash
Streaming Control

none (prototype only)

SR1.5.2.1.18.1
6.5

The system shall allow the user to
specify whether the Streaming Flash
Server is to be classified as "public"
for the purposes of blocking /

Video

Configure Flash
Server

none (prototype only)
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Tag

Requirement

Feature

Use Cases

Other Design Elements

unblocking camera displays to the
public.

SR1.5.3.1.7.1

The system shall allow a user with
the Maintain TSS right to command
an RTMS in maintenance mode to
execute a Built-in Test (BIT).

TSS

Run TSS BIT

TSSReqHdlIr:processRunBIT SD
RTMSImpl:executeBIT SD

SR1.5.4.4.1

The system shall issue a Device
Failure Alert when the detector
reports a hardware failure, if a
responsible Center is defined for
that detector.

TSS

Create Alert

(existing fcn now incl G4)

SR1.5.4.4.2

The system shall automatically
command an internal online RTMS
to execute a Built-in Test (BIT), each
day, at or soon after a system-wide
administrator-configurable
Scheduled BIT Time, if and only if
the RTMS is configured to enable
scheduled BIT to run.

TSS

Poll TSS

RTMSImpl:executeBIT.etd
RTMSFactorylmpl:pollDevices.etd

SR1.5.4.4.2.1

The system shall allow a user with
the Configure System right to
configure the time of day that
CHART commands RTMSs execute
their daily Built-in Test (BIT). (This
applies only to reachable online
internal RTMS models configured to
run scheduled BIT.)

TSS

Edit TSS System
Profile

SR1.5.5.4.1.3

The detailed data displayed for a
Detector shall include the average
speed or average speed range for
each zone group, if the user has
rights to view the average speed or
average speed range for the

TSS

View TSS List

(existing fcn now incl G4)
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detector.
The detailed data displayed for a
Detector shall include the Current
SR1.5.5.4.1.4 Status. TSS View TSS List (existing fcn now incl G4)
The detailed data displayed for a
Detector shall include the Last
SR1.5.5.4.1.5 Update time. TSS View TSS List (existing fcn now incl G4)
The system shall allow the user to
view additional details for each
detector shown in the Detector list.
(This is implemented by supplying a
SR1.5.5.4.1.13 | link to the TSS Details Page.) TSS View TSS List (existing fcn now incl G4)
The detailed data displayed for a
Detector shall include the Model View TSS List Select
SR1.5.5.4.1.14 | Type of the detector. TSS List Columns
The Model Type for a Detector View TSS List Select
SR1.5.5.4.1.14 | within the list shall be hidden by List Columns
1 default. TSS
The system shall allow the user to
sort the list of Detectors by Model
SR1.5.5.4.2.14 | Type. TSS Sort List
The system shall allow the user to
filter the list of Detectors by Model
SR1.5.5.4.3.12 | Type. TSS Filter List
The system shall indicate in the
local displays data if the camera is ViewVideoSourceReqgHdIr :
SR1.5.5.5.1.3. | displayed in a video session on the View Video Source processViewVideoSourcelListReq SD,
1 user's desktop. Video List ServletBaseClasses CD, MiscDataClasses CD
ViewVideoSourceReqgHdIr:
The system shall show all desktop processViewDetailsReq SD;
video sessions displaying the View Video Source GUIVideoDataClasses CD,
SR1.5.7.3.17 camera. Video Details GUIVideoServletClasses2 CD
SR1.5.7.3.17.1 | The system shall show the name of | Video View Video Source ViewVideoSourceRegHdlIr:
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the user owning the desktop video Details processViewDetailsReq SD;
session. GUIVideoDataClasses CD,
GUIVideoServletClasses2 CD
The system shall show the ViewVideoSourceReqgHdIr:
operations center at which the user processViewDetailsReq SD;
owning the desktop video session is View Video Source GUIVideoDataClasses CD,
SR1.5.7.3.17.2 | logged in. Video Details GUIVideoServletClasses2 CD
The system shall show the host ViewVideoSourceReqgHdIr:
name and/or IP address of the processViewDetailsReq SD;
browser displaying the desktop View Video Source GUIVideoDataClasses CD,
SR1.5.7.3.17.3 | video session. Video Details GUIVideoServletClasses2 CD
ViewVideoSourceReqgHdIr:
The system shall show the status for processViewDetailsReq SD;
each Streaming Flash Server View Video Source GUIVideoDataClasses CD,
SR1.5.7.3.18 configured for a camera. Video Details GUIVideoServletClasses2 CD
ViewVideoSourceRegHdIr:
The system shall show the name or processViewDetailsReq SD;
IP address of the Streaming Flash View Video Source GUIVideoDataClasses CD,
SR1.5.7.3.18.1 | Server. Video Details GUIVideoServletClasses2 CD
The system shall show whether the
Streaming Flash Server is designated ViewVideoSourceReqgHdIr:
as "public" or not for the purposes processViewDetailsReq SD;
of blocking / unblocking the View Video Source GUIVideoDataClasses CD,
SR1.5.7.3.18.2 | camera's display to the public. Video Details GUIVideoServletClasses2 CD
ViewVideoSourceReqgHdIr:
The system shall show whether the processViewDetailsReq SD;
camera is currently blocked for the View Video Source GUIVideoDataClasses CD,
SR1.5.7.3.18.3 | Streaming Flash Server or not. Video Details GUIVideoServletClasses2 CD
The system shall allow a suitably
privileged user to view the
configuration information of a TSS in
SR1.5.7.5.2 the system. TSS View TSS Details (existing fcn now incl G4)
SR1.5.7.5.2.1 The system shall allow a user with TSS View TSS Details (existing fcn now incl G4)
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Requirement

Feature

Use Cases

Other Design Elements

the View TSS Configuration right to
view configuration information of an
internal TSS.

SR1.5.7.5.2.2

The system shall allow a user with
the View TSS Configuration and
View External TSS rights to view
configuration information of an
external TSS.

TSS

View TSS Details

(existing fcn now incl G4)

SR1.5.7.5.2.3

The system shall allow a user with

the View TSS Configuration right to
view the model type of an internal
TSS.

TSS

View TSS Details

(existing fcn now incl G4)

SR1.5.7.5.2.4

The system shall allow a user with
the View TSS Configuration right
(plus View External TSS right, if the
TSS is external) to view the name of
the TSS.

TSS

View TSS Details

(existing fcn now incl G4)

SR1.5.7.5.2.5

The system shall allow a user with
the View TSS Configuration right
(plus View External TSS right, if the
TSS is external) to view the network
connection site of the TSS.

TSS

View TSS Details

(existing fcn now incl G4)

SR1.5.7.5.2.6

The system shall allow a user with
the View TSS Configuration right
(plus View External TSS right, if the
TSS is external) to view the owning
organization of the TSS.

TSS

View TSS Details

(existing fcn now incl G4)

SR1.5.7.5.2.7

The system shall allow a user with
the View TSS Configuration right to
view the maintaining organization of
an internal TSS.

TSS

View TSS Details

(existing fcn now incl G4)

SR1.5.7.5.2.8

The system shall allow a user with
the View TSS Configuration right to

TSS

View TSS Details

(existing fcn now incl G4)
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Requirement

Feature

Use Cases

Other Design Elements

view the operations center
configured to receive hardware
failure alerts for an internal TSS.

SR1.5.7.5.2.9

The system shall allow a user with
the View TSS Configuration right to
view the polling interval for an
internal TSS.

TSS

View TSS Details

(existing fcn now incl G4)

SR1.5.7.5.2.10

The system shall allow a user with
the View TSS Configuration right to
view whether device logging is
enabled for an internal TSS.

TSS

View TSS Details

(existing fcn now incl G4)

SR1.5.7.5.2.11

The system shall allow a user with
the View TSS Configuration right
(plus View External TSS right, if the
TSS is external) to view the location
of the TSS, in accordance with
SR1.5.7.8 View Device Location.

TSS

View TSS Details

(existing fcn now incl G4)

SR1.5.7.5.2.12

The system shall allow a user with
the View TSS Configuration right to
view the communications settings
for an internal TSS.

TSS

View TSS Details

(existing fcn now incl G4)

SR1.5.7.5.2.12
1

The system shall allow a user with
the View TSS Configuration right to
view the communications port type
used to communicate with an
internal TSS.

TSS

View TSS Details

(existing fcn now incl G4)

SR1.5.7.5.2.12
2

The system shall allow a user with
the View TSS Configuration right to
view the port manager timeout for
an internal TSS when the TSS is
configured to use a modem port or
direct port for communications.

TSS

View TSS Details

(existing fcn now incl G4)

SR1.5.7.5.2.12

The system shall allow a user with

TSS

View TSS Details

(existing fcn now incl G4)
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Requirement

Feature

Use Cases

Other Design Elements

the View TSS Configuration right to
view serial port configuration
parameters (baud rate, data bits,
stop bits, parity, and flow control for
an internal TSS when the TSS is
configured to use a modem port or
direct port for communications.

SR1.5.7.5.2.12
A4

The system shall allow a user with
the View TSS Configuration right to
view the modem related
communications settings of an
internal TSS when the TSS is
configured to use a modem port for
communications.

TSS

View TSS Details

(existing fcn now incl G4)

SR1.5.7.5.2.12
4.1

The system shall allow a user with
the View TSS Configuration and
View TSS Sensitive Config rights to
view the default phone number for
an internal TSS when the TSS is
configured to use a modem port for
communications.

TSS

View TSS Details

(existing fcn now incl G4)

SR1.5.7.5.2.12
4.2

The system shall allow a user with
the View TSS Configuration and
View TSS Sensitive Config rights to
view the port managers and
associated phone numbers for an
internal TSS when the TSS is
configured to use a modem port for
communications.

TSS

View TSS Details

(existing fcn now incl G4)

SR1.5.7.5.2.12
5

The system shall allow a user with
the View TSS Configuration and
View TSS Sensitive Config rights to
view the port managers and

TSS

View TSS Details

(existing fcn now incl G4)
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Requirement

Feature

Use Cases

Other Design Elements

associated port names for an
internal TSS when the TSS is
configured to use a direct port for
communications.

SR1.5.7.5.2.12
.6

The system shall allow a user with
the View TSS Configuration right to
view the TCP/IP related
communications settings of an
internal TSS when the TSS is
configured to use TCP/IP
communications.

TSS

View TSS Details

(existing fcn now incl G4)

SR1.5.7.5.2.12
.6.1

The system shall allow a user with
the View TSS Configuration and
View TSS Sensitive Config rights to
view the IP Address and Port for an
internal TSS when the TSS is
configured to use TCP/IP
communications.

TSS

View TSS Details

(existing fcn now incl G4)

SR1.5.7.5.2.13

The system shall allow a user with
the View TSS Configuration right
(plus View External TSS right, if the
TSS is external) to view the zone
group configuration of the TSS.

TSS

View TSS Details

(existing fcn now incl G4)

SR1.5.7.5.2.13
A

The system shall allow a user with
the View TSS Configuration right
(plus View External TSS right, if the
TSS is external) to view the
description, direction of travel,
posted speed, bearing (towards or
away from TSS bearing), and
detection zones comprising each
zone group.

TSS

View TSS Details

(existing fcn now incl G4)

SR1.5.7.5.2.14

The system shall allow a user with

TSS

View TSS Details
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Feature

Use Cases

Other Design Elements

the View TSS Configuration right to
view whether an internal TSS is
configured to run Built-in Test (BIT)
at the scheduled time of day or not.
(The scheduled time of day is
specified in the System Profile. Does
not apply to external TSSs.)

SR1.5.7.5.3

The system shall allow a suitably
privileged user to view the status
information of a TSS in the system.

TSS

View TSS Details

(existing fcn now incl G4)

SR1.5.7.5.3.1

The system shall allow any user to
view status information of an
internal TSS.

TSS

View TSS Details

(existing fcn now incl G4)

SR1.5.7.5.3.2

The system shall allow a user with
the View External TSS right to view
status information of an external
TSS.

TSS

View TSS Details

(existing fcn now incl G4)

SR1.5.7.5.3.3

The system shall allow any user to
view the communications mode
(online, offline, maint mode) of an
internal TSS, and of an external TSS
if the user has the View External TSS
right.

TSS

View TSS Details

(existing fcn now incl G4)

SR1.5.7.5.3.4

The system shall allow any user to
view the operational status (OK,
comm failed, hardware failed) of an
internal TSS, and of an external TSS
if the user has the View External TSS
right.

TSS

View TSS Details

(existing fcn now incl G4)

SR1.5.7.5.3.5

The system shall allow any user to
view the hardware failure details of
an internal TSS, and of an external
TSS if the user has the View External

TSS

View TSS Details

(existing fcn now incl G4)
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Feature

Use Cases

Other Design Elements

TSS right.

SR1.5.7.5.3.5.
1

Hardware failure details for an RTMS
model of internal TSS shall include
the time Built-in Test (BIT) was last
executed on the RTMS (if ever).

TSS

View TSS Details

(existing fcn now incl G4)

SR1.5.7.5.3.5.
2

Hardware failure details for an RTMS
model of internal TSS shall include
the time Built-in Test (BIT) most
recently failed on the RTMS (if ever).

TSS

SR1.5.7.5.3.5.
3

Hardware failure details for an RTMS
model of internal TSS shall include a
list of the faults encountered by the
last executed BIT (if any)

TSS

SR1.5.7.5.3.6

The system shall allow any user to
view the last status time of a TSS,
and of an external TSS if the user has
the View External TSS right.

TSS

View TSS Details

(existing fcn now incl G4)

SR1.5.7.5.3.7

The system shall allow a user with
the View VSO Summary Data right
for a TSS (plus View External TSS
right, if the TSS is external) to view a
speed range for zone groups of that
TSS.

TSS

View TSS Traffic Data

(existing fcn now incl G4)

SR1.5.7.5.3.8

The system shall allow a user with
the View VSO Detail Data right for a
TSS (plus View External TSS right, if
the TSS is external) to view exact
speed data for zone groups of that
TSS.

TSS

View TSS Traffic Data

(existing fcn now incl G4)

SR1.5.7.5.3.9

The system shall allow a user with

the View VSO Detail Data right for a
TSS (plus View External TSS right, if
the TSS is external) to view volume

TSS

View TSS Traffic Data

(existing fcn now incl G4)
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Feature
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Other Design Elements

data for zone groups of that TSS.

SR1.5.7.5.3.10

The system shall allow a user with
the View VSO Detail Data right for a
TSS (plus View External TSS right, if
the TSS is external) to view
occupancy data for zone groups of
that TSS.

TSS

View TSS Traffic Data

(existing fcn now incl G4)

SR1.5.7.8

View Device Location

TSS

View TSS Details

(existing fcn now incl G4)

SR1.5.7.8.1

The location information displayed
for a device shall include a location
description, latitude/longitude,
state, county or region, route type,
route number (or name, and flag to
indicate which to use), direction
(including bidirectional directions),
proximity to intersecting feature (if
any), and intersecting feature
information (if any).

TSS

View TSS Details

(existing fcn now incl G4)

SR1.5.7.8.1.1

When displaying location
information for a device,
intersecting feature information
shall include intersecting route type,
route number (or name, and flag to
indicate which to use), state or
county milepost, or available exit
information.

TSS

View TSS Details

(existing fcn now incl G4)

SR3.1.2.1.7

The system shall poll each online
internal CHART detector at its
configured polling interval.

TSS

Poll TSS

SR3.1.2.1.7.1

CHART shall poll CHART detectors
configured to be reached at the
same endpoint together, serially, as
necessary to ensure each can be

TSS

Poll TSS

RTMSFactorylmp:pollDevices.etd
RTMSImpl:poll.etd TSSPollingTask:run.etd
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successfully polled without
interference from the other(s).

SR3.1.2.1.7.1.
1

CHART shall schedule polls of TSS
detectors reachable via the same
port manager at the same phone
number together, and poll each
serially (one after another) on the
same phone call, to avoid
interference betweeen these
detectors. (Such detectors would
necessarily have different drop
addresses.)

TSS

Poll TSS

RTMSFactorylmp:pollDevices.etd
RTMSImpl:poll.etd TSSPollingTask:run.etd

SR3.1.2.1.7.1.
2

CHART shall schedule polls of TSS
detectors reachable via the same IP
address and the same TCP port
together, and poll each serially (one
after another) on the same TCP
connection, to avoid interference
betweeen these detectors. (Such
detectors would necessarily have
different drop addresses.)

TSS

Poll TSS

RTMSFactorylmp:pollDevices.etd
RTMSImpl:poll.etd TSSPollingTask:run.etd

SR3.1.2.1.7.2

On each poll of each detector, the
system shall query the detector for
Average Speed data accumulated
since the last poll, for each zone
(lane).

TSS

Poll TSS

SR3.1.2.1.7.3

On each poll of each detector, the
system shall query the detector for
Occupancy Percentage data
accumulated since the last poll, for
each zone (lane).

TSS

Poll TSS

SR3.1.2.1.7.4

On each poll of each detector, the
system shall query the detector for

TSS

Poll TSS

CHART R9 Detailed Design 11-15

08/26/2011




Tag Requirement Feature | Use Cases Other Design Elements

Volume Count data accumulated
since the last poll, for each zone
(lane).

The system shall automatically send
the recorded data from internal
CHART detectors and sensors to the
archive after the pre-determined
SR3.2.2 time. TSS Archive TSS Data

The system shall archive all detector
traffic monitoring data per detection
SR3.2.2.1 zone. TSS Archive TSS Data

If the software hosting TSS devices is
restarted, each internal TSS object
shall re-load its most recently
acquired traffic data from the data
store, provided that data is within a
configurable age. (The age is the
minimum of a DBA-configurable
archive job parameter and a
software maintainer configurable

SR3.2.2.1.1 startup property.) TSS Load TSS Data
The system shall prevent flash video
streaming if a camera image has GUI: VideoSessionReqHdlr :
been blocked from public viewing, updateVideoSessionXML SD, Server:
for any Streaming Flash Servers CameraControlModule : BlockToPublic SD,
configured for the camera that are Block Display To VideoCameralmpl :
SR3.6.1.1.3.2 designated as "public". Video Public setStreamsBlockedInPublicSFSs SD

The system shall automatically
enable flash video streaming as a

camera image is unblocked from GUI: none (unchanged for R9), Server:
public viewing for all Streaming VideoCameralmpl: unblockToPublic SD,
Flash Servers configured for the Unblock Camera VideoCameralmpl:

SR3.6.1.1.4.1 camera that are designated as Video Display To Public setStreamsBlockedInPublicSFSs SD
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"public".

The system shall allow a camera to

be controlled only if the camera VideoAndControlData : requestControlSession
image is displayed on a local SD, VideoAndControlData :

monitor or in a video session on the Request Camera videoRequiredForControl SD,

SR3.6.1.4.1 user's desktop. Video Control VideoAndControlData : requestVideoSession SD
The system shall automatically open
a desktop video session when a user
requests (or overrides) control, if
the camera is not already displayed
on a local monitor or on the user's VideoAndControlData : requestControlSession
desktop, if the user has the View Request Camera SD, VideoAndControlData :

Desktop Video right and the camera Control, Override videoRequiredForControl SD,

SR3.6.1.4.1.2 is eligible for desktop video display. | Video Camera Control VideoAndControlData : requestVideoSession SD
The system shall automatically play
the video, if it automatically
acquired a video session to ensure Request Camera

SR3.6.1.4.1.2. | that the user has the camera Control, Override

1 displayed locally. Video Camera Control none
The system shall allow an operator
controlling a camera to close a
desktop video session (without
closing the control session) only if View Video And
the camera is displayed on a local Camera Control

SR3.6.1.4.1.3 monitor. Video Dialog VideoAndControlData : releaseVideoSession SD
The system shall allow a camera’s
control to be overridden only if the VideoAndControlData : requestControlSession
camera image is displayed on a local SD, VideoAndControlData :
monitor or in a video session on the Override Camera videoRequiredForControl SD,

SR3.6.1.4.17.2 | user's desktop. Video Control VideoAndControlData : requestVideoSession SD
The system shall allow a suitably GUI: none (block to public - unchanged for R9);
privileged operator to revoke a Block Display To ControlVideoSourceReqHdlr :

SR3.6.3.9.1 camera image from monitors and Video Public processSetSFSBlocked SD (block to SFS);
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desktop video sessions. VideoSessionReqHdIr : updateVideoSessionXML
SD (block to org), Server:
CameraControlModule : BlockToPublic SD,
VideoCameralmpl :
setStreamsBlockedInPublicSFSs SD,
VideoCameralmpl : setSFSBlocked SD
The system shall automatically stop
flash video streaming when a
camera image is removed from
public viewing for any Streaming GUI: none (unchanged for R9) Server:
Flash Servers configured for the CameraControlModule : BlockToPublic SD,
camera that are designated as Block Camera Display | VideoCameralmpl :
SR3.6.3.13.2.1 | "public". Video To Public setStreamsBlockedInPublicSFSs SD
The system shall allow a user with
the Block Display To Web And Media
right to block (stop and prevent) the
display of a camera to a specified GUI: ControlVideoSourceReqHdlIr :
Streaming Flash Server that is Block Camera Display | processSetSFSBlocked SD, Server:
SR3.6.3.13.3 configured for the camera. Video To Flash Server VideoCameralmpl : setSFSBlocked SD
The system shall allow a user with
the Block Display To Web And Media
right to unblock the display of a
camera to a specified Streaming Unblock Camera GUI: ControlVideoSourceRegHdIr :
Flash Server that is configured for Display From Flash processSetSFSBlocked SD, Server:
SR3.6.3.13.3.1 | the camera. Video Server VideoCameralmpl : setSFSBlocked SD
The system shall display all desktop
video sessions displaying the tour VideoTourReqgHdIr : viewTourListDetails SD,
SR3.6.6.4.9 list. Video View Tour Details MiscDataClasses CD
The system will display the name of
the user who is displaying the video VideoTourReqHdlIr : viewTourListDetails SD,
SR3.6.6.4.9.1 session. Video View Tour Details MiscDataClasses CD
The system will display the VideoTourReqHdlIr : viewTourListDetails SD,
SR3.6.6.4.9.2 operations center of the user who is | Video View Tour Details MiscDataClasses CD
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displaying the video session.

The system will display the host

name and/or IP address of the

computer that is displaying the VideoTourReqHdlIr : viewTourListDetails SD,
SR3.6.6.4.9.3 video session. Video View Tour Details MiscDataClasses CD

The system shall indicate to the user ViewVideoSourceRegHdIr :

if a tour list is being displayed in a View Video Source processViewVideoSourcelistReq SD,
SR3.6.6.14.7 video session on the user's desktop. | Video List ServletBaseClasses CD, MiscDataClasses CD

The system shall allow a user to

display a streaming camera image

on his or her desktop monitor, if a

Streaming Flash Server is configured

for the camera that matches the View Desktop Video VideoSessionReqHdIr : viewVideoSession SD,

GUI's designated Streaming Flash For Source, View VideoSessionReqHdIr : updateVideoSessionXML

Server, subject to restrictions listed Video And Camera SD, VideoDisplayComponent :
SR3.6.9.2.1 in sub-requirements. Video Control Dialog handleUpdateSessionResponse SD

The system shall allow desktop

video to be displayed only if the user
SR3.6.9.2.1.1 has the View Desktop Video right. Video View Desktop Video | VldeoSessionReqHdlIr : viewVideoSession SD

The system shall allow desktop

video to be displayed only if the VideoSessionReqHdIr : updateVideoSessionXML
SR3.6.9.2.1.2 camera is online. Video View Desktop Video | SD

The system shall allow desktop

video to be displayed only if the

camera is not blocked for the

organization assigned to the

operations center at which the user VideoSessionReqHdIr : updateVideoSessionXML
SR3.6.9.2.1.3 is logged in. Video View Desktop Video SD

The system shall allow desktop

video to be displayed only if the

camera is not blocked to the GUI's VideoSessionReqHdIr : updateVideoSessionXML
SR3.6.9.2.1.4 designated Streaming Flash Server. Video View Desktop Video | SD
SR3.6.9.2.1.6 The system shall allow desktop Video Acquire Video GUI: VideoSessionReqHdIr : viewVideoSession
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video to be displayed for a video Session SD, Server: OperationsCenterimpl :
source only if the number of existing requestVideoSession SD
desktop video sessions for the user's
operations center is less than the
center's limit.
The system shall indicate when a
video source is no longer eligible for
display on the desktop (e.g., blocked
for the user's op center's
organization, blocked to the GUI's Monitor Video VideoSessionReqHdIr : updateVideoSessionXML
designated Streaming Flash Server, Source And Session SD, VideoDisplayComponent :
SR3.6.9.2.1.7 or if the camera goes offline). Video Status handleUpdateSessionResponse SD
View Desktop Video
The system shall display the name of For Source, View
the video source for the desktop Video And Camera
SR3.6.9.2.2 video. Video Control Dialog none (prototype only)
View Desktop Video
The system shall display a For Source, View
description of the location of the Video And Camera
SR3.6.9.2.3 video source for the desktop video. | Video Control Dialog none (prototype only)
The system shall allow a user with
the View Desktop Video right to
display a tour of streaming camera
images on his or her desktop, if the
number of active video sessions is
less than the operations center's View Desktop Video
SR3.6.9.3.1 assigned limit. Video Tour VideoSessionReqHdIr : viewVideoSession SD
The system shall allow the user to
select a preconfigured video tour for View Desktop Video
SR3.6.9.3.2 display on the desktop. Video Tour VideoSessionReqHdIr : viewVideoSession SD
The system shall ignore any camera
presets defined in the tour when
SR3.6.9.3.2.2 displaying on the desktop. (NOTE - Video Play Desktop Video N/A
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this is to avoid issues that could
arise from too many desktop tours
trying to command the camera).
The system shall indicate to the user
that presets will be ignored when View Desktop Video
SR3.6.9.3.2.2. | playing the preconfigured video tour Tour, View Tour
1 on the desktop. Video Details none
The system shall display the name of
the preconfigured tour when
displaying the tour in a desktop View Desktop Video
SR3.6.9.3.2.4 video session. Video Tour none (prototype only)
The system shall stop displaying a
camera in a desktop video tour if the VideoDisplayComponent :
camera becomes ineligible for Monitor Video handleUpdateSessionResponse SD,
display after the tour is already Source And Session VideoDisplayComponent :
SR3.6.9.3.3 running. Video Status displayNextEligibleVideoSourcelnTour SD
VideoDisplayComponent :
The system shall include a camera in handleUpdateSessionResponse SD,
a desktop video tour if the camera Monitor Video VideoDisplayComponent :
becomes eligible for display after Source And Session displayNextEligibleVideoSourcelnTour SD,
SR3.6.9.3.4 the tour is already running. Video Status VideoDisplayComponent : handleTourTimer SD
The system shall indicate if all video
sources in the tour become Monitor Video VideoSessionReqHdIr : updateVideoSessionXML
ineligible to be displayed on the Source And Session SD, VideoDisplayComponent :
SR3.6.9.3.7 desktop. Video Status handleUpdateSessionResponse SD
The system shall allow a user to play
video within a video session if the
video was previously paused or not
SR3.6.9.4.2.1 already playing. Video Play Desktop Video VideoDisplayComponent : playAndPause SD
The system shall resume video
playback as close to the current time
SR3.6.9.4.2.1. | as possible, if the video was
1 previously paused. Video Play Desktop Video VideoDisplayComponent : playAndPause SD
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SR3.6.9.4.2.2

The system shall allow a user to
pause video within a video session,
if not already paused.

Video

Pause Desktop Video

VideoDisplayComponent : playAndPause SD

SR3.6.9.4.2.2.
1

The system shall pause the switching
of video sources when a desktop
tour is paused, so that the image
that was displayed at the time of
pausing remains displayed.

Video

Pause Desktop Video

VideoDisplayComponent : handleTourTimer SD

SR3.6.9.4.2.3

The system shall allow the user to
resize the video image that is
displayed in a video session.

Video

Resize Desktop Video

none (prototype only)

SR3.6.9.4.2.3.
1

The system shall allow the user to
display the video in full screen mode
within a video session.

Video

Resize Desktop Video

none (prototype only)

SR3.6.9.4.2.3.
1.1

The system shall use only one
monitor head when displaying full
screen video on a computer with
more than one monitor.

Video

Resize Desktop Video

none (prototype only)

SR3.6.9.4.2.3.
1.2

The system shall allow the user to
exit full screen mode when
displaying full screen video.

Video

Resize Desktop Video

none (prototype only)

SR3.6.9.4.2.3.
1.2.1

The system shall cause the video to
be displayed at the size that was
used prior to invoking full screen
mode, when exiting full screen
mode.

Video

Resize Desktop Video

none (prototype only)

SR3.6.9.4.2.4

The system shall allocate a desktop
video session resource from the
user's operations center's limit
before showing a video stream on
the desktop, reducing the number of
available video sessions for that
operations center by one.

Video

Acquire Video
Session

GUI: VideoSessionReqHdIr : viewVideoSession

SD

CHART R9 Detailed Design

11-22

08/26/2011




Tag Requirement Feature | Use Cases Other Design Elements
The system shall display an
appropriate error message to the
user if a requested video session
could not be obtained due to
SR3.6.9.4.2.4. | exceeding the operations center's Acquire Video
1 limit. Video Session VideoSessionReqHdIr : viewVideoSession SD
The system shall end (or release) the
video session resource after the user
closes the window that is displaying
the corresponding video (or closes
the desktop video portion of the VideoSessionReqHdIr : endOwnVideoSession
SR3.6.9.4.2.5 camera control window) . Video End Video Session SD
VideoSessionReqHdIr : endUserVideoSession
The system shall stop playing video Monitor Video SD, ResourceMgmtPushConsumer :
in a video session if the session was Source And Session handleVideoSessionEnded SD,
SR3.6.9.4.2.7 canceled by another user. Video Status VideoSessionReqHdIr : updateVideoSessionXML
The system shall display a message
to the user explaining why the video VideoSessionReqHdIr : endUserVideoSession
was stopped, if the user's video Monitor Video SD, ResourceMgmtPushConsumer :
SR3.6.9.4.2.7. | session was canceled by another Source And Session handleVideoSessionEnded SD,
1 user. Video Status VideoSessionReqHdIr : updateVideoSessionXML
The system shall allow the user to
have multiple desktop video
sessions playing simultaneously on
SR3.6.9.4.3 the same computer. Video View Desktop Video | none
GUI: VideoSessionReqHdlr :
endUserVideoSession SD,
The system shall allow a user with ResourceMgmtPushConsumer :
the Cancel Video Session right to Cancel Video Session | handleVideoSessionEnded SD, Server:
SR3.6.9.4.5 cancel another user's video session. | Video For User OperationsCenterlmpl : endVideoSession SD
The system shall allow the user to
view the list of desktop video GUIVideoServletClasses CD,
SR3.6.9.5.1 sessions that exist in the system. Video View Video Sessions | VideoSessionReqHdIr: viewVideoSessionList SD

CHART R9 Detailed Design

11-23

08/26/2011




Tag Requirement Feature | Use Cases Other Design Elements

The detailed data displayed for a

desktop video session shall include MiscDataClasses CD, VideoSessionRegHdIr:
SR3.6.9.5.1.1 the login name of the user. Video View Video Sessions | viewVideoSessionList SD

The detailed data displayed for a

desktop video session shall include

the name of the camera or tour MiscDataClasses CD, VideoSessionRegHdIr:
SR3.6.9.5.1.2 displaying on the desktop. Video View Video Sessions | viewVideoSessionList SD

The detailed data displayed for a

desktop video session shall include

the hostname and/or IP of the

desktop displaying the video MiscDataClasses CD, VideoSessionRegHdIr:
SR3.6.9.5.1.3 session. Video View Video Sessions | viewVideoSessionList SD

The detailed data displayed for a

desktop video session shall include

the hostname and/or IP of the MiscDataClasses CD, VideoSessionReqgHdIr:
SR3.6.9.5.1.4 session provider. Video View Video Sessions | viewVideoSessionList SD

The detailed data displayed for a

desktop video session shall include

the operation center the user is MiscDataClasses CD, VideoSessionReqHdIr:
SR3.6.9.5.1.5 logged in to. Video View Video Sessions | viewVideoSessionList SD

The detailed data displayed for a

desktop video session shall include

the date/time when the user started MiscDataClasses CD, VideoSessionRegHdIr:
SR3.6.9.5.1.6 the session. Video View Video Sessions | viewVideoSessionList SD

The detailed data displayed for a

desktop video session shall include

the date/time when the session was MiscDataClasses CD, VideoSessionRegHdIr:
SR3.6.9.5.1.8 last confirmed to be in use. Video View Video Sessions | viewVideoSessionList SD

The system shall allow the user to GUIVideoServletClasses CD,
SR3.6.9.5.2 sort the desktop video sessions list Video View Video Sessions | VideoSessionReqHdlIr: viewVideoSessionList SD

The system shall allow the user to

sort the desktop video sessions list
SR3.6.9.5.2.1 by login name. Video View Video Sessions | VideoSessionReqHdIr: viewVideoSessionList SD
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SR3.6.9.5.2.2

The system shall allow the user to
sort the desktop video sessions list
by camera or tour name.

Video

View Video Sessions

VideoSessionReqHdIr: viewVideoSessionList SD

SR3.6.9.5.2.3

The system shall allow the user to
sort the desktop video sessions list
by hostname or IP address of the
desktop.

Video

View Video Sessions

VideoSessionReqHdIr: viewVideoSessionList SD

SR3.6.9.5.2.4

The system shall allow the user to
sort the desktop video sessions list
by hostname or IP address of the
session provider.

Video

View Video Sessions

VideoSessionReqHdIr: viewVideoSessionList SD

SR3.6.9.5.2.5

The system shall allow the user to
sort the desktop video sessions list
by the operation center where the
user logged in.

Video

View Video Sessions

VideoSessionReqHdIr: viewVideoSessionList SD

SR3.6.9.5.2.6

The system shall allow the user to
sort the desktop video sessions list
by the timestamp when the user
started the session.

Video

View Video Sessions

VideoSessionReqHdIr: viewVideoSessionList SD

SR3.6.9.5.2.7

The system shall allow the user to
sort the desktop video sessions by
the date/time when the session was
last confirmed to be in use.

Video

View Video Sessions

VideoSessionReqHdIr: viewVideoSessionList SD

SR3.6.9.5.3

The system shall allow the user to
filter the desktop video sessions list

Video

View Video Sessions

GUIVideoServletClasses2 CD,
VideoSessionReqHdIr: viewVideoSessionList SD

SR3.6.9.5.3.1

The system shall allow the user to
filter the desktop video sessions list
by login name.

Video

View Video Sessions

VideoSessionReqHdIr: viewVideoSessionList SD

SR3.6.9.5.3.2

The system shall allow the user to
filter the desktop video sessions list
by camera or tour name.

Video

View Video Sessions

VideoSessionReqHdIr: viewVideoSessionList SD

SR3.6.9.5.3.3

The system shall allow the user to
filter the desktop video sessions list

Video

View Video Sessions

VideoSessionReqHdIr: viewVideoSessionList SD
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by hostname or IP address of the
desktop.
The system shall allow the user to
filter the desktop video sessions list
by hostname or IP address of the
SR3.6.9.5.3.4 session provider. Video View Video Sessions | VideoSessionReqHdIr: viewVideoSessionList SD
The system shall allow the user to
filter the desktop video sessions list
by the operation center where the
SR3.6.9.5.3.5 user logged in. Video View Video Sessions | VideoSessionReqHdIr: viewVideoSessionList SD
The system shall allow the user to
filter the desktop video sessions list
by the timestamp when the user
SR3.6.9.5.3.6 started the session. Video View Video Sessions | VideoSessionReqHdIr: viewVideoSessionList SD
The system shall allow the user to
filter the desktop video sessions by
the date/time when the session was
SR3.6.9.5.3.7 last confirmed to be in use. Video View Video Sessions | VideoSessionReqHdIr: viewVideoSessionList SD
The desktop video session list shall
initially contain the current user's
SR3.6.9.5.4 desktop video sessions. Video View Video Sessions | VideoSessionReqHdIr: viewVideoSessionList SD
MapAndGISUses.Vie
wCloseDevicesOnMa
The system shall consider all p
applicable devices located within a MapAndGISUses.Vie
configurable radius of the traffic Decision | wDevicesCloseToTraf
SR4.2.3.2.1.2 event. Support | ficEvent
Screenshot: HMI Figure 2 DecisionSupport CD
TrafficEventManagement CD
The system shall suggest messages Respond to Traffic TrafficEventManagement2 CD
for CHART DMS devices within a Event Use Case: TrafficEventModuleClasses2 CD
SR4.2.3.2.1.2. | configurable radius of a CHART user | Decision | Request Suggested TrafficEventModule2:initialize SD
3.1 created traffic event. Support | Response Actions DecisionSupportManager:getDMSList SD
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SR4.2.3.2.1.2.
3.1.1

The system shall determine the
radius using the configured distance
categories and the percentage of
lanes closed for the Traffic Event.

Decision
Support

SR4.2.3.2.1.2.
3.1.1.1

The system shall determine lane
closed percentage for directional
traffic events (I.E. northbound,
southbound) using the percentage
of travel lanes in the direction of the
traffic event that are closed.

Decision
Support

SR4.2.3.2.1.2.
3.1.1.2

The system shall determine lane
closed percentage for non-
directional traffic events (I.E. other,
north/south) using the percentage
of all travel lanes that are closed.

Decision
Support

SR4.2.3.2.1.2.
3.1.2

The system shall determine the
radius, for traffic event types not
supporting lane status, using the
max distance of the FAR distance
category (Note: See Req 4.2.3.2.9.3
for distance category configuration).

Decision
Support

SR4.2.3.2.1.2.
9

The system shall not recommend
devices whose calculated proximity
to the target traffic eventis a
proximity that is configured to have
suggestions disabled (Note: See Req
4.2.3.2.9.8 for proximity related
configuration).

Decision
Support

SR4.2.3.2.1.2.
10

The system shall recommend 0 or
more messages for each DMS that
meets all device usage criteria.

Decision
Support

Respond to Traffic
Event Use Case:
Request Suggested
DMS Messages

Screenshot: HMI Figure 3 Screenshot: HMI
Figure 4 DecisionSupportUtility CD
DecisionSupportManager:applyTemplate SD
DecisionSupportManager:generateSuggestions
ForDMS SD DecisionSupportDataClasses CD

CHART R9 Detailed Design 11-27

08/26/2011




Tag Requirement Feature | Use Cases Other Design Elements
chartlite.data.trafficevents.DecisionSupport CD
chartlite.data.trafficevents_classes CD
chartlite.servlet.trafficevents_classes CD
TrafficEventGroup:requestSuggestions SD
ResponsePlanRegHdIr:getSuggDMSActions SD
ResponsePlanRegHdIr:viewSuggActionsComma
ndStatus SD
ResponsePlanReqgHdIr:viewSuggDMSActions SD
DecisionSupportManager:applyTemplate SD
DecisionSupportManager:generateSuggestions
ForDMS SD

Respond to Traffic ResponsePlanReqHdIr:getSuggDMSActions SD
The system shall create DMS Event Use Case: ResponsePlanRegHdIr:viewSuggActionsComma
SR4.2.3.2.1.2. | message suggestions based on Decision | Request Suggested ndStatus SD
10.1 configured message templates. Support | DMS Messages ResponsePlanReqgHdIr:viewSuggDMSActions SD
The system shall create a DMS
message suggestion for each
message template that matches the
DMS proximity type, distance
category, geometry and the type of
the traffic event provided that the
template tags can successfully be Respond to Traffic ResponsePlanReqHdIr:getSuggDMSActions SD
substituted with data from the Event Use Case: ResponsePlanRegHdIr:viewSuggActionsComma

SR4.2.3.2.1.2. | traffic event as specified in the Decision | Request Suggested ndStatus SD

10.1.1 immediate sub-requirements. Support | DMS Messages ResponsePlanReqHdIr:viewSuggDMSActions SD

The system shall disregard a

message template when generating

message suggestions for a traffic DMSDecSupMsgTemplateModel.formatMulti
event if the message template SD

contains a route name parameter DMSDecSupMsgTemplateRow.formatMultiPubl
tag and the system has been icSD

SR4.2.3.2.1.2. | configured to not show route names | Decision DMSDecSupMsgTemplateRow.formatMultiPriv

10.1.1.1 for the route type of the route the Support ate SD DSTemplateTag.getMulti SD
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traffic event is located on.
The system shall disregard a
message template when generating
message suggestions for an Event if
the message template contains a DMSDecSupMsgTemplateModel.formatMulti
route type and/or route number SD
parameter tag and the system has DMSDecSupMsgTemplateRow.formatMultiPubl
been configured to not show route icSD
SR4.2.3.2.1.2. | type/number for the Event's route Decision DMSDecSupMsgTemplateRow.formatMultiPriv
10.1.1.2 type. Support ate SD DSTemplateTag.getMulti SD
The system shall disregard a
message template when generating
message suggestions for an Event if DMSDecSupMsgTemplateModel.formatMulti
the message template contains a SD
route direction parameter tag but DMSDecSupMsgTemplateRow.formatMultiPubl
no replacement value for the Event's icSD
SR4.2.3.2.1.2. | route direction type has been Decision DMSDecSupMsgTemplateRow.formatMultiPriv
10.1.1.3 configured in the system. Support ate SD DSTemplateTag.getMulti SD
The system shall generate a DMS
message suggestion by replacing all DMSDecSupMsgTemplateModel.formatMulti
words/phrases configured in the SD
word substitutions list and all DMSDecSupMsgTemplateRow.formatMultiPubl
parameter tags specified in a icSD
SR4.2.3.2.1.2. | message template with appropriate | Decision DMSDecSupMsgTemplateRow.formatMultiPriv
10.1.1.4 DMS and Event values. Support ate SD DSTemplateTag.getMulti SD
DMSDecSupMsgTemplateModel.formatMulti
The system shall use long SD
replacement values for word/phrase DMSDecSupMsgTemplateRow.formatMultiPubl
substitutions and parameter tags icSD
SR4.2.3.2.1.2. | that support long values when Decision DMSDecSupMsgTemplateRow.formatMultiPriv
10.1.1.4.1 generating the message suggestion. | Support ate SD DSTemplateTag.getMulti SD
SR4.2.3.2.1.2. | The system shall regenerate the Decision DMSDecSupMsgTemplateModel.formatMulti
10.1.1.4.1.1 message suggestion using short Support SD
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replacement values for word/phrase DMSDecSupMsgTemplateRow.formatMultiPubl
substitutions and parameter tags icSD
that support short values if the DMSDecSupMsgTemplateRow.formatMultiPriv
generated message does not fit on ate SD DSTemplateTag.getMulti SD
the target DMS when using long
values.
The system shall remove a DMSDecSupMsgTemplateModel.formatMulti
word/phrase from the message SD
suggestion, leaving no extraneous DMSDecSupMsgTemplateRow.formatMultiPubl
blanks, if both the short and long icSD
SR4.2.3.2.1.2. | values configured for the Decision DMSDecSupMsgTemplateRow.formatMultiPriv
10.1.1.4.2 word/phrase are blank. Support ate SD DSTemplateTag.getMulti SD
The system shall generate a lane
closure description which will be
used as the replacement value for
SR4.2.3.2.1.2. | templates containing the current Decision DSTemplateTag.getMulti SD Lane Closure
10.1.1.4.3 lane closures parameter tag. Support Description Generation Flow Chart (Appendix)
The system shall generate a lane
closure description that describes
SR4.2.3.2.1.2. | the lanes affected in the direction of | Decision Lane Closure Description Generation Flow
10.1.1.4.3.1 the traffic event. Support Chart (Appendix)
The system shall include only travel
lanes when generating a lane
closure description for a directional
SR4.2.3.2.1.2. | event(N,S,E, W, IL, OL)if 1 or more | Decision Lane Closure Description Generation Flow
10.1.1.4.3.2 travel lanes are currently closed. Support Chart (Appendix)
The lane closure description will be
"LEFT LANE " and configured closure
word for the event type (see
SR4.2.3.2.1.2. | SR4.2.3.2.9.10), if the leftmost travel | Decision Lane Closure Description Generation Flow
10.1.1.4.3.2.1 | laneis closed. Support Chart (Appendix)
SR4.2.3.2.1.2. | The lane closure description will be Decision Lane Closure Description Generation Flow
10.1.1.4.3.2.2 | "RIGHT LANE " and configured Support Chart (Appendix)
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closure word for the event type (see
SR4.2.3.2.9.10), if the rightmost
travel lane is closed.

SR4.2.3.2.1.2.
10.1.1.4.3.2.3

The lane closure description will be
"ALL LANES " and configured closure
word for the event type (see
SR4.2.3.2.9.10), if all travel lanes are
closed.

Decision
Support

Lane Closure Description Generation Flow
Chart (Appendix)

SR4.2.3.2.1.2.
10.1.1.4.3.2.4

The lane closure description will be
"n LEFT LANES " and configured
closure word for the event type (see
SR4.2.3.2.9.10), if multiple
contiguous travel lanes are closed
and are grouped all the way to the
left (n = number of lanes closed).

Decision
Support

Lane Closure Description Generation Flow
Chart (Appendix)

SR4.2.3.2.1.2.
10.1.1.4.3.2.5

The lane closure description will be
"n RIGHT LANES " and configured
closure word for the event type (see
SR4.2.3.2.9.10), if multiple
contiguous travel lanes are closed
and are grouped all the way to the
right (n = number of lanes closed).

Decision
Support

Lane Closure Description Generation Flow
Chart (Appendix)

SR4.2.3.2.1.2.
10.1.1.4.3.2.6

The lane closure description will be
"n OF x LANES " and configured
closure word for the event type (see
SR4.2.3.2.9.10), if travel lane
closures are non-contiguous or are
contiguous but not grouped all to
the left or all to the right (n = closed
lanes, x = total lanes).

Decision
Support

Lane Closure Description Generation Flow
Chart (Appendix)

SR4.2.3.2.1.2.
10.1.1.4.3.3

The system shall only include exit
lanes when generating a lane
closure description for a directional

Decision
Support

Lane Closure Description Generation Flow
Chart (Appendix)
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Event (N, S, E, W, OL, IL) if no travel
lanes are currently closed and at
least one exit lane is closed.

SR4.2.3.2.1.2.
10.1.1.4.3.3.1

The lane closure description will be
"LEFT EXIT " and configured closure
word for the event type (see
SR4.2.3.2.9.10), if all left exit lanes
are closed and no right exit lanes are
closed.

Decision
Support

Lane Closure Description Generation Flow
Chart (Appendix)

SR4.2.3.2.1.2.
10.1.1.4.3.3.2

The lane closure description will be
"RIGHT EXIT " and configured
closure word for the event type (see
SR4.2.3.2.9.10), if all right exit lanes
are closed and no left exit lanes are
closed.

Decision
Support

Lane Closure Description Generation Flow
Chart (Appendix)

SR4.2.3.2.1.2.
10.1.1.4.3.3.3

The lane closure description will be
"n OF x LEFT EXIT LANES " and
configured closure word for the
event type (see SR4.2.3.2.9.10), if
some left exit lanes are closed and
no right exit lanes are closed.

Decision
Support

Lane Closure Description Generation Flow
Chart (Appendix)

SR4.2.3.2.1.2.
10.1.1.4.3.3.4

The lane closure description will be
"n OF x RIGHT EXIT LANES " and
configured closure word for the
event type (see SR4.2.3.2.9.10), if
some right exit lanes are closed and
no left exit lanes are closed.

Decision
Support

Lane Closure Description Generation Flow
Chart (Appendix)

SR4.2.3.2.1.2.
10.1.1.4.3.35

The lane closure description will be
"n OF x EXIT LANES " and configured
closure word for the event type (see
SR4.2.3.2.9.10), if both left and right
exit lane closures exist but not all
are closed.

Decision
Support

Lane Closure Description Generation Flow
Chart (Appendix)
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SR4.2.3.2.1.2.
10.1.1.4.3.3.6

The lane closure description will be
"ALL EXITS " and configured closure
word for the event type (see
SR4.2.3.2.9.10), if both left and right
exit lanes exist and all are closed.

Decision
Support

Lane Closure Description Generation Flow
Chart (Appendix)

SR4.2.3.2.1.2.
10.1.1.4.3.4

The system shall only include
shoulders when generating a lane
closure description for a directional
Event (N, S, E, W, OL, IL) if no travel
lanes or exit lanes are currently
closed and at least one shoulder is
closed.

Decision
Support

Lane Closure Description Generation Flow
Chart (Appendix)

SR4.2.3.2.1.2.
10.1.1.4.3.4.1

The lane closure description will be
"LEFT SHOULDER " and configured
closure word for the event type (see
SR4.2.3.2.9.10), if shoulder lane
closures are contiguous and
grouped to the left.

Decision
Support

Lane Closure Description Generation Flow
Chart (Appendix)

SR4.2.3.2.1.2.
10.1.1.4.3.4.2

The lane closure description will be
"RIGHT SHOULDER " and configured
closure word for the event type (see
SR4.2.3.2.9.10), if shoulder lane
closures are contiguous and
grouped to the right.

Decision
Support

Lane Closure Description Generation Flow
Chart (Appendix)

SR4.2.3.2.1.2.
10.1.1.4.3.4.3

The lane closure description will be
"SHOULDERS " and configured
closure word for the event type (see
SR4.2.3.2.9.10), if shoulder lane
closures are non-contiguous.

Decision
Support

Lane Closure Description Generation Flow
Chart (Appendix)

SR4.2.3.2.1.2.
10.1.1.4.3.5

The system shall include only travel
lanes when generating a lane
closure description for bi-directional
(N/S, E/W, OL/IL) events.

Decision
Support

Lane Closure Description Generation Flow
Chart (Appendix)
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The lane closure description will be

"n OF x LANES " and configured

closure word for the event type (see

SR4.2.3.2.9.10), if some but not all

travel lanes are closed (considering
SR4.2.3.2.1.2. | travel lanes on both directions of Decision Lane Closure Description Generation Flow
10.1.1.4.3.5.1 | the lane configuration). Support Chart (Appendix)

The lane closure description will be

"ALL LANES " and configured closure

word for the event type (see
SR4.2.3.2.1.2. | SR4.2.3.2.9.10), if all travel lanes are | Decision Lane Closure Description Generation Flow
10.1.1.4.3.5.2 | closed in both directions. Support Chart (Appendix)

The system shall generate a lane

closure description of "ALL LANES

OPEN" if the Event does not include

a lane status or the lane status
SR4.2.3.2.1.2. | indicates no closures of travel lanes, | Decision Lane Closure Description Generation Flow
10.1.1.4.3.6 exit lanes or shoulders. Support Chart (Appendix)

The system shall disregard a DMSDecSupMsgTemplateModel.formatMulti

suggested message (after all tag SD

replacement and all word DMSDecSupMsgTemplateRow.formatMultiPubl

substitutions / abbreviations have icSD
SR4.2.3.2.1.2. | been done) if the message does not | Decision DMSDecSupMsgTemplateRow.formatMultiPriv
10.1.1.5 fit on the target DMS. Support ate SD DSTemplateTag.getMulti SD

The system shall recommend DMS Screenshot: HMI Figure 13

Messages by finding plan items that DecisionSupportDataClasses CD

target the DMS and are contained Respond to Traffic chartlite.data.trafficevents.DecisionSupport CD

within plans that are configured to Event Use Case: chartlite.data.trafficevents_classes CD
SR4.2.3.2.1.2. | pertain to the specified traffic event | Decision | Request Suggested TrafficEventModule2:initialize SD
10.2 type. Support | Plans TrafficEventGroup:requestSuggestions SD

The system shall present all Respond to Traffic Screenshot: HMI Figure 3 Screenshot: HMI
SR4.2.3.2.1.2. | suggested messages for a DMS Decision | Event Use Case: Figure 8 DecisionSupportDataClasses CD
10.3 ordered by a score (highest to Support | Request Suggested chartlite.data.trafficevents.DecisionSupport CD
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lowest) based on specificity of the DMS Messages chartlite.data.trafficevents_classes CD
message suggestion. DecisionSupportManager.applyTemplates SD

The system shall score a suggestion
generated from a template with
fewer supported event types higher
than one with more supported
SR4.2.3.2.1.2. | event types (all other criteria being Decision
10.3.1 the same). Support

The system shall score a suggestion
generated from a template with
more stringent proximioty
requirements (same route, same dir,
upstream) higher than one with less
SR4.2.3.2.1.2. | stringent proximity requirements (all | Decision
10.3.2 other criteria being the same). Support

The system shall score a suggestion
generated from a template with
fewer supported distance categories
higher than one with more
SR4.2.3.2.1.2. | supported distance categories (all Decision
10.3.3 other criteria being the same). Support

The system shall score a suggestion
generated from a template with
fewer supported sign geometries
higher than one with more
SR4.2.3.2.1.2. | supported sign geometries (all other | Decision
10.3.4 criteria being the same). Support

The system shall score a suggestion
generated from a template with
fewer pages higher than one with
SR4.2.3.2.1.2. | more pages (all other criteria being Decision
10.3.5 the same). Support

SR4.2.3.2.1.2. | The system shall score a suggestion | Decision
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10.3.6

generated from a template with
more parameter tags higher than
one with less parameter tags (all
other criteria being the same).

Support

SR4.2.3.2.1.2.
10.3.7

The system shall display summary
scoring information about a
message suggestion indicating the
number of parameter tags and
template filters (ex. proximity,
distance category) matched during
scoring.

Decision
Support

Screenshot: HMI Figure 8

SR4.2.3.2.1.2.
10.3.7.1

The system shall display detailed
scoring information about a
message suggestion, if requested by
the user, indicating which parameter
tags and template filters matched
during scoring.

Decision
Support

Screenshot: HMI Figure 8

SR4.2.3.2.1.2.
10.4

The system shall display the current
active DMS message for any DMS
with message suggestions, if
requested by the user.

Decision
Support

Screenshot: HMI Figure 7

SR4.2.3.2.1.5

The system shall allow an operator
to request suggestions for devices
currently in a traffic event response
plan.

Decision
Support

Use Case: Request
Suggested Message
for Response Plan
Devices

Screenshot: HMI Figure 17
chartlite.data.trafficevents_classes CD

SR4.2.3.2.1.5.
1

The system shall allow the operator
to request suggested messages for
all DMS devices currently in a traffic
event response plan.

Decision
Support

Respond to Traffic
Event Use Case:
Request Suggested
Message for
Response Plan
Devices

Screenshot: HMI Figure 17

SR4.2.3.2.1.5.
2

The system shall allow the operator
to request suggested messages for

Decision
Support

Respond to Traffic
Event Use Case:

Screenshot: HMI Figure 17
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only the DMS devices currently in a Request Suggested
traffic event response plan that have Message for
no planned message. Response Plan
Devices
Respond to Traffic
Event Use Case:
Disable Suggestions
For A DMS Respond
The system shall allow a user with to Traffic Event Use
proper rights to disable the Case: Disable Screenshot: HMI Figure 9 Screenshot: HMI
suggestion of a particular device or Decision | Suggestions for a Figure 12
SR4.2.3.2.1.8 device plan. Support | Plan TrafficEventGroup:disableSuggestionsFor SD
The user shall be allowed to indicate
that suggestions for the device or
plan should be disabled for the life
SR4.2.3.2.1.8. | of the traffic event, or only for the Decision
1 current session. Support
The user shall be allowed to re-
enable suggestions for a device or Screenshot: HMI Figure 9 Screenshot: HMI
SR4.2.3.2.1.8. | plan that has previously been Decision Figure 12
2 disabled for suggestions. Support TrafficEventGroup:enableSuggestionsFor SD
Screenshot: HMI Figure 23
chartlite.servlet.usermgmt.systemProfile_class
es CD
DecisionSupportSystemProfileRegHdIr:getDecis
The system shall allow a user with ionSupportSettingsForm SD
the configure system right to Decision DecisionSupportSystemProfileReqHdIr:setDecisi
SR4.2.3.2.9 configure decision support settings Support onSupportSettings SD
A user with the configure system
right shall be allowed to maintain a Configure Decision
system wide list of approved word Support Use Case:
substitutions and abbreviations to Decision | Configure Word Screenshot: HMI Figure 31 Screenshot: HMI
SR4.2.3.2.9.2 be utilized when suggesting device Support | Substitution Figure 32
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message content
A user shall be able to specify a Configure Decision
short value and a long value of the Support Use Case:
SR4.2.3.2.9.2. | substitution / abbreviation for a Decision | Configure Word Screenshot: HMI Figure 31 Screenshot: HMI
1 word/phase in the list. Support | Substitution Figure 32
A user shall be able to specify blanks
for the substitution / abbreviation Configure Decision
values in order to remove the Support Use Case:
SR4.2.3.2.9.2. | word/phrase from the message Decision | Configure Word
2 suggestion. Support | Substitution
Configure Decision
Support Use Case:
ConfigureGeneralSett
A user with the configure system ings Configure
right shall be permitted to configure Decision Support Use
the decision support message Decision | Case:
SR4.2.3.2.9.3 template distance category filters Support | ConfigureDistances Screenshot: HMI Figure 24
Configure Decision
Support Use Case:
A user shall be able to specify the ConfigureGeneralSett
maximum distance from a traffic ings Configure
event for which a template with a Decision Support Use
SR4.2.3.2.9.3. | distance category of IMMEDIATE Decision | Case:
1 shall be used. Support | ConfigureDistances Screenshot: HMI Figure 24
Configure Decision
Support Use Case:
A user shall be able to specify the ConfigureGeneralSett
maximum distance from a traffic ings Configure
event for which a template with a Decision Support Use
SR4.2.3.2.9.3. | distance category of NEAR shall be Decision | Case:
2 used. Support | ConfigureDistances Screenshot: HMI Figure 24
SR4.2.3.2.9.3. | A user shall be able to specify the Decision | Configure Decision
3 maximum distance from a traffic Support | Support Use Case: Screenshot: HMI Figure 24
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event for which a template with a ConfigureGeneralSett
distance category of FAR shall be ings Configure
used. Decision Support Use
Case:
ConfigureDistances
A user shall be able to specify a
percentage of lanes closed for each Configure Decision
distance category for the purpose of Support Use Case:
device selection (Devices in this ConfigureGeneralSett
distance category should be selected ings Configure
if the target traffic event's lane Decision Support Use
SR4.2.3.2.9.3. | closure percentage is >= this Decision | Case:
4 setting). Support | ConfigureDistances Screenshot: HMI Figure 24
Configure Decision
Support Use Case:
ConfigureGeneralSett
A user with the Configure System ings Configure
right shall be able to configure route Decision Support Use
type related settings for decision Decision | Case:
SR4.2.3.2.9.4 support. Support | ConfigureRouteTypes | Screenshot: HMI Figure 26
Configure Decision
A user with the configure system Support Use Case:
right shall be able to configure a ConfigureGeneralSett
system wide list of route types ings Configure
whose route type and route number Decision Support Use
SR4.2.3.2.9.4. | should never be used in message Decision | Case:
1 content. Support | ConfigureRouteTypes | Screenshot: HMI Figure 26
Configure Decision
A user with the configure system Support Use Case:
right shall be able to configure a ConfigureGeneralSett
system wide list of route types ings Configure
SR4.2.3.2.9.4. | whose route name should never be | Decision | Decision Support Use
2 used in message content. Support | Case: Screenshot: HMI Figure 26
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ConfigureRouteTypes
Configure Decision
Support Use Case:
ConfigureTagReplace
A user with the configure system ments Configure
right shall be able to configure the Decision Support Use
word(s) to use in suggested message Case:
content for each possible traffic Decision | ConfigureEventTypeT
SR4.2.3.2.9.5 event type. Support | agReplacements Screenshot: HMI Figure 33
Configure Decision
Support Use Case:
ConfigureTagReplace
ments Configure
Decision Support Use
A user shall be able to specify both Case:
SR4.2.3.2.9.5. | an abbreviated version and a long Decision | ConfigureEventTypeT
1 version of the traffic event type. Support | agReplacements Screenshot: HMI Figure 33
Configure Decision
Support Use Case:
ConfigureTagReplace
A user with the configure system ments Configure
right shall be able to configure the Decision Support Use
word(s) to use in suggested message Case:
content for each possible Incident Decision | ConfigurelncidnetTyp
SR4.2.3.2.9.6 type. Support | eTagReplacements Screenshot: HMI Figure 33
Configure Decision
Support Use Case:
ConfigureTagReplace
ments Configure
Decision Support Use
A user shall be able to specify both Case:
SR4.2.3.2.9.6. | an abbreviated version and a long Decision | ConfigurelncidnetTyp
1 version of the incident type. Support | eTagReplacements Screenshot: HMI Figure 33
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A user with the configure system
functional right shall be able to Configure Decision
maintain a set of message templates Support Use Case:
that will be used by the system Decision | ConfigureMessageTe | GUIMessageTemplateDataClasses CD
SR4.2.3.2.9.7 when suggesting message content. Support | mplate GUIMessageTemplateServletClasses CD
Screenshot: HMI Figure 27
GUIMessageTemplateDataClasses CD
GUIMessageTemplateServletClasses CD
DMSReqHdIr:addDMSDecSuppMsgTemplate SD
DMSReqHdIr:editDMSDecSuppMsgTemplate SD
MessageTemplateReqgHdIr:removeDMSDecSup
pMsgTemplate SD GUIDMSServletClasses CD
MessageTemplateFactorylmpl.getMsgTemplate
A user with the configure system s SD
right shall be able to maintain a set Configure Decision MessageTemplateFactorylmpl.createMsgTempl
of message templates to be used by Support Use Case: ate SD
SR4.2.3.2.9.7. | the system when suggesting Decision | ConfigureDMSMessa | DMSTravinfoMsgTemplatelmpl.setConfig SD
1 message content for DMS devices. Support | geTemplate DMSTravinfoMsgTemplatelmpl.getConfig SD
A user with the configure system
right shall be able to use a DMS Configure Decision Screenshot: HMI Figure 28 Screenshot: HMI
message editor to create a DMS Support Use Case: Figure 29 GUIMessageTemplateDataClasses CD
SR4.2.3.2.9.7. | message template that consists of Decision | AddDMSMessageTe GUIMessageTemplateServletClasses CD
1.1 static text and parameter tags. Support | mplate addDMSDecSuppMsgTemplate SD
A user with the configure system Configure Decision
functional right shall be able to Support Use Case:
SR4.2.3.2.9.7. | specify traffic event type as a Decision | AddDMSMessageTe | Screenshot: HMI Figure 28 Screenshot: HMI
1.1.1 message template parameter tag. Support | mplate Figure 29
A user with the configure system Configure Decision
functional right shall be able to Support Use Case:
SR4.2.3.2.9.7. | specify incident type as a message Decision | AddDMSMessageTe Screenshot: HMI Figure 28 Screenshot: HMI
1.1.2 template parameter tag. Support | mplate Figure 29
SR4.2.3.2.9.7. | The system shall automatically set Decision
1.1.2.1 the template event type applicability | Support
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to incident (and no other types)

when the incident type parameter

tag is used in the template content.

A user with the configure system Configure Decision

functional right shall be able to Support Use Case:
SR4.2.3.2.9.7. | specify route type as a message Decision | AddDMSMessageTe | Screenshot: HMI Figure 28 Screenshot: HMI
1.13 template parameter tag. Support | mplate Figure 29

A user with the configure system Configure Decision

functional right shall be able to Support Use Case:
SR4.2.3.2.9.7. | specify route number as a message Decision | AddDMSMessageTe | Screenshot: HMI Figure 28 Screenshot: HMI
1.14 template parameter tag. Support | mplate Figure 29

A user with the configure system Configure Decision

functional right shall be able to Support Use Case:
SR4.2.3.2.9.7. | specify route name as a message Decision | AddDMSMessageTe | Screenshot: HMI Figure 28 Screenshot: HMI
1.1.5 template parameter tag. Support | mplate Figure 29

A user with the configure system Configure Decision

functional right shall be able to Support Use Case:
SR4.2.3.2.9.7. | specify route direction as a message | Decision | AddDMSMessageTe Screenshot: HMI Figure 28 Screenshot: HMI
1.1.6 template parameter tag. Support | mplate Figure 29

A user with the configure system

functional right shall be able to

specify intersecting exit number Configure Decision

(always uses intersecting feature 1) Support Use Case:
SR4.2.3.2.9.7. | as a message template parameter Decision | AddDMSMessageTe | Screenshot: HMI Figure 28 Screenshot: HMI
1.1.7 tag. Support | mplate Figure 29

A user with the configure system

functional right shall be able to

specify intersecting exit road name Configure Decision

(always uses intersecting feature 1) Support Use Case:
SR4.2.3.2.9.7. | as a message template parameter Decision | AddDMSMessageTe Screenshot: HMI Figure 28 Screenshot: HMI
1.1.8 tag. Support | mplate Figure 29
SR4.2.3.2.9.7. | A user with the configure system Decision | Configure Decision Screenshot: HMI Figure 28 Screenshot: HMI
1.1.9 functional right shall be able to Support | Support Use Case: Figure 29
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specify current lane closures as a AddDMSMessageTe
message template parameter tag. mplate
A user with the configure system Configure Decision
functional right shall be able to Support Use Case:
SR4.2.3.2.9.7. | create message templates that Decision | AddDMSMessageTe
1.1.10 contain 2 or less pages. Support | mplate
A user with configure system right
shall be able to create message Configure Decision
templates that pertain to DMS Support Use Case:
SR4.2.3.2.9.7. | geometries that support at least 8 Decision | AddDMSMessageTe
1.1.11 characters per line. Support | mplate
A user with configure system right
shall be able to create message Configure Decision
templates that pertain to DMS Support Use Case:
SR4.2.3.2.9.7. | geometries that support at least 2 Decision | AddDMSMessageTe
1.1.12 lines per page. Support | mplate
Configure Decision
Support Use Case:
AddDMSMessageTe
mplate Configure
A user with the configure system Decision Support Use
functional right shall be able to Case: Screenshot: HMI Figure 28 Screenshot: HMI
SR4.2.3.2.9.7. | specify the traffic event types thata | Decision | EditDMSMessageTe Figure 29 GUIMessageTemplateDataClasses CD
2 message template pertains to. Support | mplate GUIMessageTemplateServletClasses CD
Configure Decision
Support Use Case:
A user with the configure system AddDMSMessageTe
right shall be able to specify the mplate Configure
device proximity types (for example Decision Support Use
"same route, same dir, upstream" or Case: Screenshot: HMI Figure 28 Screenshot: HMI
SR4.2.3.2.9.7. | "otherroute") that a message Decision | EditDMSMessageTe Figure 29 GUIMessageTemplateDataClasses CD
3 template pertains to. Support | mplate GUIMessageTemplateServletClasses CD
SR4.2.3.2.9.7. | A user with the configure system Decision | Configure Decision Screenshot: HMI Figure 28 Screenshot: HMI
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4 right shall be able to specify the Support | Support Use Case: Figure 29 GUIMessageTemplateDataClasses CD
distance categories that a message AddDMSMessageTe GUIMessageTemplateServletClasses CD
template pertains to. mplate Configure
Decision Support Use
Case:
EditDMSMessageTe
mplate
Configure Decision
Support Use Case:
AddDMSMessageTe
mplate Configure
A user with the configure system Decision Support Use
right shall be able to specify the Case: Screenshot: HMI Figure 28 Screenshot: HMI
SR4.2.3.2.9.7. | DMS sign geometries that a message | Decision | EditDMSMessageTe Figure 29 GUIMessageTemplateDataClasses CD
5 template pertains to. Support | mplate GUIMessageTemplateServletClasses CD
Configure Decision
Support Use Case:
AddDMSMessageTe
mplate Configure
The system shall display a preview Decision Support Use
of the sample message for the Case:
SR4.2.3.2.9.7. | template using the smallest selected | Decision | EditDMSMessageTe Screenshot: HMI Figure 28 Screenshot: HMI
5.1 geometry. Support | mplate Figure 29
The system shall display a warning if
the sample message cannot be
displayed on any of the selected
geometries. Note: Even if the
sample message fits it does not
guarantee that the same message
SR4.2.3.2.9.7. | will fit when substituted with live Decision
5.1.1 data values. Support Screenshot: HMI Figure 30
A user with the configure system Decision | Configure Decision
SR4.2.3.2.9.8 right shall be able to specify a list of | Support | Support Use Case: Screenshot: HMI Figure 25
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device proximity types (for example ConfigureGeneralSett
"same route, same dir, ings Configure
downstream") for which the system Decision Support Use
should not suggest messages. Case:
ConfigureProximities
A user with the configure system Configure Decision
right shall be able to specify an Support Use Case:
approved abbreviation for each Decision | ConfigureRouteDirec
SR4.2.3.2.9.9 CHART route direction. Support | tionReplacements Screenshot: HMI Figure 34
A user shall be able to specify a
blank abbreviation for each CHART Configure Decision
route direction (indicating that the Support Use Case:
SR4.2.3.2.9.9. | route direction should not be used Decision | ConfigureRouteDirec
1 in message content). Support | tionReplacements
A user with the configure system
right shall be able to configure the
word used to signify closed lanes in Configure Decision
the context of a lane closure Support Use Case:
description for each possible traffic Decision | ConfigureLaneClosur
SR4.2.3.2.9.10 | event type. Support | eWord Not Prototyped
Configure Decision
A user shall be able to specify both Support Use Case:
SR4.2.3.2.9.10 | an abbreviated version and a long Decision | ConfigureLaneClosur
1 version of the word Support | eWord Not Prototyped
The system shall supply a default
values of "CLOSED" for Planned
Roadway Closures and Special Configure Decision
Events and a default value of Support Use Case:
SR4.2.3.2.9.10 | "BLOCKED" for all other traffic event | Decision | ConfigureLaneClosur
2 types. Support | eWord Not Prototyped
The system shall recommend the
use of pre-defined plans based on Decision
SR4.2.3.2.10 their applicability to the target Support Screenshot: HMI Figure 13
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traffic event.
Configure Decision
Support Use Case:
Add Suggested DMS
Messages To
The system shall allow the user to Response Configure Screenshot: HMI Figure 9 Screenshot: HMI
add one or more DMS messages Decision Support Use | Figure 10 Screenshot: HMI Figure 13
suggested by the decision support Case: Add Suggested | Screenshot: HMI Figure 14
subsystem to the traffic event Decision | Plan Items To ResponsePlanRegHdIr:addSuggDMSsToRespons
SR4.2.3.3.7.9 response plan. Support | Response ePlan SD
Configure Decision
Support Use Case:
Add Suggested DMS
Messages To
The system shall allow the user to Response Configure
indicate that the DMS message Decision Support Use
should be executed immediately Case: Add Suggested | Screenshot: HMI Figure 9 Screenshot: HMI
SR4.2.3.3.7.9. | whenitis added to the traffic event | Decision | Plan Items To Figure 10 Screenshot: HMI Figure 13
1 response plan. Support | Response Screenshot: HMI Figure 14
Screenshot: HMI Figure 21
chartlite.servlet.trafficevents_classes CD
ResponsePlanReqgHdIr:viewResponsePlanPrevie
wMap SD
ResponsePlanReqHdIr:getResponsePlanDecSup
pData SD MapViewSpecificClasses CD
ResponsePlanPreviewMap:initialize SD
The system shall allow a user with Configure Decision ResponsePlanPreviewMap:handleMapDatalSO
the respond to traffic event right to Support Use Case: N SD
view a traffic event response plan Decision | View Response Plan MapReqgHdIr:getResponsePlanPreviewMapData
SR4.2.3.5.8 preview map Support | Preview Map JSON SD
Configure Decision
The preview map shall show the Decision | Support Use Case:
SR4.2.3.5.8.1 location of the traffic event. Support | View Response Plan Screenshot: HMI Figure 21
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Preview Map
Configure Decision
The preview map shall show the Support Use Case:
location of each device in the traffic | Decision | View Response Plan
SR4.2.3.5.8.2 event response plan. Support | Preview Map Screenshot: HMI Figure 21
The user shall be able to click on any
response device on the preview map Configure Decision
and see the planned message for Support Use Case:
the device as defined in the Decision | View Response Plan
SR4.2.3.5.8.3 response plan. Support | Preview Map Screenshot: HMI Figure 21
The system shall indicate if a device
that is currently in the traffic event
response plan should not be Configure Decision
included based on decision support Support Use Case:
rules by visually differentiating the Decision | View Response Plan
SR4.2.3.5.8.4 preview map marker for that device. | Support | Preview Map Screenshot: HMI Figure 21
The system shall indicate if a device
that is currently not in the traffic
event response plan should be Configure Decision
included based on decision support Support Use Case:
rules by visually differentiating the Decision | View Response Plan
SR4.2.3.5.8.5 preview map marker for that device. | Support | Preview Map Screenshot: HMI Figure 21
Configure Decision
The system shall indicate if the Support Use Case:
response plan is currently missing a View Devices That
device that decision support rules Should Be Screenshot: HMI Figure 1 Screenshot: HMI
indicate should be considered for Decision | Considered for Figure 15 chartlite.data.trafficevents_classes
SR4.2.3.5.9 response to the traffic event. Support | Response CD chartlite.servlet.trafficevents_classes CD
The system shall indicate if the Configure Decision
response plan is currently missing a Support Use Case:
DMS device that is upstream, same View Devices That Screenshot: HMI Figure 1 Screenshot: HMI
direction and on the same route as a | Decision | Should Be Figure 15 Use Case: View Devices That Should
SR4.2.3.5.9.1 traffic event and is also within the Support | Considered for Be Considered for Response
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configurable distance. Response
The system shall indicate if a device
is currently in a traffic event Screenshot: HMI Figure 1 Screenshot: HMI
response plan that decision support | Decision | Use Case: View Figure 19 chartlite.data.trafficevents_classes
SR4.2.3.5.10 rules indicate should not be there. Support | Device Use Warnings | CD chartlite.servlet.trafficevents_classes CD
The system shall indicate if the
response plan currently contains a
DMS device that is downstream,
same direction and on the same Decision | Use Case: View Screenshot: HMI Figure 1 Screenshot: HMI
SR4.2.3.5.10.1 | route as a traffic event. Support | Device Use Warnings | Figure 19
Configure Decision
The system shall display the current Support Use Case:
active message on a device in the View Message
response plan if requested by the Decision | Currently Active on
SR4.2.3.5.11 user. Support | Response Device
Configure Decision
The system shall display the current Support Use Case:
active message on a DMS device in View Message
the response plan if requested by Decision | Currently Active on
SR4.2.3.5.11.1 | the user. Support | Response Device
The system shall allow a user with
the respond to traffic event
functional right to click on a link to
request suggested response
messages from the traffic event map | Decision
SR4.3.6.1.3.5 popup. Support
TSS traffic data shall be removed
from the online system as soon as
new traffic data is retrieved from (existing fcn now incl
SR8.1.7 the traffic sensor to replace it. TSS G4) (existing fcn now incl G4)
TSS traffic data removed from the
online system shall be moved to an
SR8.1.7.1 archive on the next scheduled TSS Archive TSS Data (to be performed by DB archive job)
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archive operation.
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12Acronyms/Glossary

GIS

Geographic Information System (GIS) is any system that captures, stores,
analyzes, manages, and presents data that are linked to location

Home Page Map

The map component shown on the home page of the CHART user interface.

Integrated Map

The mapping components that are part of the CHART user interface.

Intranet Map

The CHART Mapping application that is not integrated into the CHART
user interface.

Location Alias

A pre-defined location (lat/lon) that has been stored with some name
attributes to allow operators to utilize the location repeatedly.

Maintenance Portal

A customized version of the CHART GUI tailored to device maintenance
personnel.

Nearby Devices Map

Map shown on the details page for a traffic event that shows only the target
traffic event and the devices that are near it.

NTCIP

National Transportation Communications for ITS Protocol. A family of
standards designed to achieve interoperability and interchangeability
between computers and electronic traffic control equipment from different
manufacturers.

Object Location Map

Map component that is used in conjunction with the object location form
when setting the location of a traffic event or device.

Open Layers

Open source JavaScript mapping API utilized by the integrated map
components in the CHART GUI.

REST Representational State Transfer - a web services architecture style used in
CHART that leverages web technologies such as http and XML

RWIS Roadway Weather Information System

Standard GUI The CHART GUI when not accessed via the maintenance portal.

TSS Transportation Sensor System

WMS A Web Map Service (WMS) is a standard protocol for serving georeferenced

map images over the Internet that are generated by a map server using data
from a GIS database.
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